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In W SnATs iir TUB Usirw !»rAT», Jmu 37, 18S0. 
Jta«M, That tiiera 1w frintBd, far tba laa of t)i« flaaate, tan theuaand estm eoplaa of Um Btport gf Hwnlromt J. C. 

Iv.-K. 'I'. |.. <i:r i; lii: ill Kii!<iriP<'rrt. ui»irj tl.c Miivi'jr of the Cnlarft'lo . ivA th it fiv;! Iitiivli.-.l ooplatto pilltad ftv tiM «H Of Um 
War UcpartmcQt, and five batulred for the uae of Uie oAker ooiuioaodiog lb« cxpcditluo. 

Atla*> 

ASBUBT WCKVn, > 



LBTTBB FROM THB SEOBBTABY OF WAR. 

War Departmext, June 5, 1660. 
Snt: I have the honor to tranamit herewith the report of First Lienteiuait J. C. Ivea, 

f < i[irvrapli!cat ciiirincer-:. tipnn tlic Exploriition of the Rivor Colfirailo of tlie West, with tho 
accuiupuu^'iug mapa, called for hy tho resolution of the House of Koprosentutives of the 
lot imtMit. 

Yeiy recpeetfidly, ymur obedient eerruit, 

JOHN B. FLOTB, Seerdary t/ War. 

The Prksioext of tub Se:(atb. 



Digitized by Google 



LETTER TO TUE OFllCER IN CHAUGE OF THE OFFICE OF EXPLORATIONS 

AND 8UBYKTS. 



Washixcton, May I, IbGO. 



Sm: I have ibe honor to sahmit the acoompanjring report upon the Exploration of the River 
Colorado of the West. Tlie pre sentation <X this bos been delayed until tlie iw.\\>^ of tlic regiuii 
explored should be completed. A preliminary report was handed in shortly after tlto return 
of tlic expedition from the field; and during the explorationH the department was kept apprised 
of their fjeneral progress). 

TLo iiiiiiri (il'ji rf of the work ln-iii^' to ancortain tlu' iiavi^'uliility of the Colorjul'i, ih tiiiled 
iufonuiittuii upun that point was aUo tbrwardcd m the exaiuiiiationit proceeded. It wiui my 
deaire, in the eommnnieatioiia referred to, rather to lajr etreee open than to mdervaloe the 
difficulties encouiitorefl. At the Huino time tlic opinion was oxprosscil tliat the delavM and 
obstacles met with in the iiret oxpurimcnt might bo in a great measure avoided upon a new 
trial, conducted with the proviuone that experience bad avgn^ted. 

Thi-^ vi«'w li.is sitioc recoivi il aniple confirmation. The outbreak amOBgthe Mojnvo Indians, • 
and the consequent movement of troops into their territory, eauaed the naTigability of the 
Colorado, at different aeasona of the year, to be thoron^^'hly tested. The rendt has been 
beyond my most sanguine estimate. Tlio mund trip between the head of the Gulf and the 
Hojave Tillagea—which are 425 miles from the mouth of the Colorado, and but 75 miles from 
the point which I think should be regarded as the practical head of navigation — has been made 
in eight days. 

I woulil iip;:nn state my V)elief that the Colomilo would Im- found an efonnmical nvonno for 
the trausporlatiou of supplies to various militiiry po»t^ iu New Mexico and Utah. It may be 
instanced that the amotint of land traaap<Hrtation saved by adopting this nmte woald be: to 
tlic Groat ?.\lt lake. 700 niilen; to Fort Defianro. fiOO mih-H; an<l to Fort Bucliannn, 1,100 miles. 
The estimate contained in the hydrograpbic report, of the cost attending the river service, is, 
I thinic, a liberal one. The first organisation of transportation establishments, to connect the 
upper part of the river with the interior nf the Tcrritorii n mentioned, woulil be attended with 
expense and trouble; but I am convinced that it would ultimately be productive of a great 
saving in both. The results of the esplorationf so &r as they relate to the navigability of the 
river, will bo found embodied in map No. 1 ttid ill tbe hydrographie report. 

The rei^iou explored after leaving tho navipablo portion of the Colorado — though, in a 
scientilii point of view, of tho highest interest, and presenting natural features whoso strange 
sublimity is perhaps unparalleled in any part of the world — is not of much value. Host of it 
is uninlialtitahlc, and n great deal of it is impassahle. A brief [Statement could comprise the 
whole of what might be called tho practical results of tho laiul explorations. The country 
ahing the Colorado, however, with the exeeptioa of a few plaoes, has beet almost a hrra 

inaxjhifa. Concerning the clinracter ami value of the portions previously explored, great dilTer- 
ences of opinion existed. Betweeu the mouth and the highest point attained are many localities 
nnique and surpassingly beantifn!. Some of tho Indun tribes, of whom little has been known, 
are subjetti? for curious sjteculation; and it beititr 'loubtfu! wliether any party will over again 
pursue the same line of travel, I have thought it would bo better, in place of condcnHiiig into 
a few lines the prominent facta noticedt to transmit the jonmal kept during tho expedition. 
This involves tho presentation of what may appear eztraneoas, and perhaps beyond the 
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limiU of a strictly official communicution : but a record of the cvory-day incidents of travel, 
set down while freflh in the mind, serves to convey a general idea of a country that can scarcely 
be imparted in any other way, and can hardly fail of reproducing, to some extent, in the mmd 
of the reatlor tlio iinprossioii niiido upon fliat of the travi llor. 

In passinj; from (lie Colorado easf.varil, an opportunity was alTordcd of forming a connexion 
between the Big Sandy, on Lieutenant Whipple's railronl nmte, end the point upon the river 
north of the cilli ?'. Tlio cxiiminatinn vi-rinftl tli<' jii'l.^in'iit of Tjiontoiiiint "\V!ii{>|ilr, who, 
though pruvunted from actually ptutiiug over the country, had sulected it for u railroad locution. 
The distance by Whipple's travelled route between the above points was 180 miles, and over 
• rough and difflcnit region ; by his railroad mute it i« 80 niilo;*. For ?>5 niilc-^ the line i.s nearly 
level; for the remaining 45 miles thoro in a uniform grade of about 70 feet. During the whole 
distance there ia scarcely an irregularity upon the snrface of the ground. 

The department of natnrnl hi»itory was niirlt-r the tliar^'e of I>r. Newberry, whose name ia 
well known in connexion with such labors. Uis eminent fitno.^a for the position will appear by 
an ezamiDatioB of what he hai aooompliBhed. His report upon the geology of the r^ion 
traversed, I regard as the most interesting and valuablr rt sult of the explorations. In making 
the collections Dr. Newberry was zeaIons»y nti-siistcil liy Mr. .Mi.llliansen, who also prepared the 
greater portion of the views and ilhmtralions Uikcn during the trip. 

The accompanying maps were made by Mr. Egloflstein, who went out with me as topographer. 
Some of the views, it will be pcrreivcfl, arc also from his pencil. The maps have been drawn 
directly upon the plates, which will obviate the ordinary expense for engraving. The style 
is partly new. The system of light and shade has been frequently adopted; but the applica* 

tion of the ruled tints — by winch tho light tiidos of the niniintaiiis are relieved, and the eoiii- 
parative altitudes of different levels exhibited — is original, 1 believe, with the artist. The 
beantifnl and effective representation of the topography is the best encominm both upon the 
style and its projector. The privation and exposure to which Mr. Eglofbtnn freely subjected 
himself, in order to acquire topographical information, has resulted in an accurate delineation 
of every portion of the region traversed. 

The survey of the navigable portion of the river was principally conducted by Vx. C, 
Biclawski, of h^an Franeiscu. Tlie '!\ities of ineteorologista and assistant topographers were 
faithfully performed by Mcssr-s. Taylor and Booker. 

To Mr. Carroll, the engineer and constructor of the steamer, and to the pilot, Captain 

Rnbin>on, are due, in i^rrat measure, the successful ascent of the Cdorado. The report showS 
how hirge a share thoy had in the aooomplishmeut of the work. 
The mule train, whOe following the bank of the river and crossing the country, was in 

charge of Mr. 0. IT. Peaeiuk, of California, wlinse gmxl care and ex]ierieneed inaiiageinent 
conducted it safely over as difiicult a country as can perhaps bo found upon any portion of the 
continent. 

To Lieutenant Tipton,, :5d artillery, who commanded (he escort, I feel myself under many 
obligations for voluntary and important assistance rendered in the astronomical and meteoro* 
logical departments, for tho excellent order and disci [dine maintained throughout the trip 
among the individuals of his command, and for tho uniform cordial co-operation wbidi con* 

tribnted so much to the pleasure and success of tho expedition* 
I am, sir, very respectfully, your obedient servant, 



J. 0. IVES, 

Ftnt LieutenatU Top. EiigtMen, Oom'ff CcXorado Eigsloring EigMdUkn, 

A. A. TIrMPHRET.'5, Capiaht Tiqt. Enijin'i rs. 

In charge of Office ^" EjojJoratiims ami Surveys, IVar JJe^rlmetU. 
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COLOIUDO EXPLORATIOXS.-OIMIAMZATKIN OF THE EXP£J)lTm- 
VOYAGE TO I'Uii ilUlTU OF Xll£ lUVER. 



FomiM A«o »TE»T or comniY Mtivio av rns oot-nMoo. — Emv kxpiiObatiom or tiic MrBR.— Etrtom^^ir or coiia*Aito.— Or 
Pit* —Or rmiittiM) At*w,x>K — Or carmikii — Vikits or jumiit MtNuioiiAniiii.— FurxuATtoN or cathoiic igi« ilshi.- E.m' 

DinOI or nCAlAMtS.— E^TABl.lSllMSST IjF l-'BT VIMA.— Kxi'BPITI' N cf tn TB>,\ST r>H-BV— dF CAFTMS f IT'. HVi vr J.— Or 
UIVTtKAXT Wlllrri.E — Acx'ot NTf (»- TItil'i'KiU.— Oki^AXBATIOH or CULOKADO (XI'LoKIXIi IXPtUlTiuX — PlIXfABATI' KD TO TAU 

TBic HELD - iir I'ARrv At I iiAni'iu-n.— VoTAos TO niiuvor Tnaw Of CAXjr««in4^1)ucairno» or tn 

• •Vlt. — Apl'KuAt U Tu mit Til ()( TBF. rOlORAUll . 

The Colorado of the Wc^t is the iurgest stream, with cne excoptiou, that flows from our 
Territory into the Pacific oceen. It has ita anarces hi the aonthern portiona of Nebraska and 
Oregon, and in its course to (lie Gulf of Ciililbriiiu drtiins two-thirds of tia- Territory of New 
Mexico, and iaige portiona ot* Utah and California, an area of more than 3U0,UU0 aquare milea. 

Very lit-de baa been knoam oonoeming tbia river. Two atreans, Oreen and Qmnd rivera, 
wbieh flow through Utah in a aootherly direction, have been Kup|ir»tted to tinite somewhere 
near the southern boundary of that Territory and form the Cohirado, but the point of iniicfifui 
has never been visited nor dotcrmincd. For hundreds of miles below this point the stream • 
baa not been aeen, till recently, by white men, excepting at one apot, and few Indians, for 
centuries past, have been near its biuiks. NotwitlivlMiiding; thiw, some portions of tlio river 
were among tho earliest parts of Americu to bo ex[>lored. In less than tifty years alter tho 
landing of Oolnmbna, Spaniah miaaionariea and aoidiera were travelling npon the Colorado, 
following its coiir'^e f<.)r u huifr way from the nnnith, and vvnn ;itt:\iniiifr one of tlic nio>t distimt 
•nd inacceaaiblo points of its upper waters. More information was guined concerning it at that 
time than wm acquired daring tbe three aabaequent eentnriea. 

In the year 1540 the viceroy of New Spain, interested in the accounts derived from a Fran* 
ciacao monk of tbe Utter'a travels in tho Territory now called Mew Mexico, sent an explorinpf 
expedition into that region under tho command of VasqneK de Coronado. A detarhincnt of 
twenty-five men, led by one Diaz, left Coronado' s party and travelled westward. They din- 
coveretl the Coloratio and followed it to its mouth. Their description of the river and of the 
tribes thoy met upon it is not at all inapplicable to the condition of thingi^ at the present day, 
though the atatemcnts eonoeming tbo prodigioaa aim of one commanity of Indiana that they 
eneiiunteretl are a little exngperatod. Tlio Mninves. \vhoni. donbties!*. tfirv refer to. ure ].er- 
haps us tine a race of men, physically, as can anywhere be found, but they do not quite cou)o 
np, in atatnre and atrengtb, to the deaoriptiona of the Spaniarda. 

About tlie a me time Captain Fernando Alar(;'oti, by order of the viceroy, sailed up the Gulf 
of California and ascended the Colorado in bouts for a long distance. The account of what 
be aaw agrees with that of bia eotemporary explorer. 

Another of Ooronado'H captaiim, named Cardinas, with a party of twelve men, reiuhed tho 
pueblos of Moqnia* and repaired from tbem, with Indian gnidea, to a portion of tbe Colorado, 
far distant from that aeen by the othem. The hiatory atatea that after twenty days' march, 
over a denert, tliey arrived «t a river, the banks of whicb were so high tlini tln-y seemed to 
be three or four leagues in the air. The most active of the party attempted to <li-" end. liuf 
came buck in the evening, saying that ihey had met dilticulties which prevented them from 
reaching the bottom; that they had aiicompliahed one-third of the descent, and from that 
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point the river looked very large. They averred that some rocks, which appeared from above 
to be the hciplit of u mnn, were hif;her than tho tower of the cathedral of Seville. This was 
the first description of tho famous Big Ciiftoii of the CoUirado. 

Several times, daring the succeeding two ccntnriea, the lower part of the river whs visited 
hy CatJiolic priests. Iti 1744 a JoMiit tnisfionnrv, tianiod Jiiooli So'lolinayor. wont thither, 
following tho course of the tiiia, and travelled extensively in both New Muxico and Sonora, 
and about thirty yeara afterwarda tbe Jeaoita eetabliahed mtanoDB among fbe Ymna Indiana, 
who live ;it the jnnctind of t!io oila mid roinrii'!M. T!io ])rit>'<t« were anbsaquently maaaacred 
by the fierce tribe among whom they had located themselves. 

In 1776 another Oatholic missionary, Father Bscalante, travelled from Santa ¥6 to Utah, 
and haviiif^ explorotl the region sonth of the Great Salt Lake, pursued a soutliwecd-rly ccinr-ii', 
towards the sources of the Virgin, and then crosaed to tbe Colorado, which ho reached at a 
pmnt that appears to have been alnoet identioal with that attuned, fi-om theoppoeite direction, 
by Cardinaa, more than two oeatBries belara. 

From this time the river waa scarcely approached, exceptinp by an occasional trapper, or 
some overland party crossing the lower portion, en route to Califoniia. A considerable part of 
the emigration, induced by the gold discoveries in that region, pasnied (hrouj^h Now Mexico, 
by w:iv of (tic rjihi, Hiid tho travellers were subjected to mnletitHtion from the Ynirms. In 
1850 a detachment of troops was sent to the mouth of the Gila to keep these Indians under 
oontrol^ and not long afterwards a military post, called fori Tama, was rognlarly eetabliahed. 

TIk' rlifUcul^of furninhinp Hnpplies to the gnrrismi. nrro>^s (lie deRort, was such tliut. in 
the winter of 1850 and 1851, General Smith, commanding the Tacitic division, sent a schooner 
• from San Francisco to the bead of tho Oolf of Oalifbmia, and directed Lieutenant Derby, 
topographical engineers, to make a reconnaissance, witli a view of entabliHliing a route of 
sapply to Fort Ynmu, via the Oulf and tho Colorado. The result of the reconnaissance was 
Bifccessfiil, and the route was at once pat in operation. The fk«ight> carried in smling vessels 
to tho month of tbe river, was transported to the fort — tho distance to which, by the river, is 
one hundred and fifty miles — at tirst in lighters, and afterwarda in steamboats.* 

In 18S1, Captain Sitgreaves, topographical engineers, with a party of filly individuals, made 
an exploration from Zuni westward. He struck tho Colorado at a point about 160 miles above 
Fort Yuma, and followed tho east side of the river, keeping as near to the l<iuik as poHsible, 
to the fort. He encountered the Mojaves, and found their appearance and customs generally 
to agree with the descriptiona of the early explorers. Tbe descent was oooompanied with 
hiirdship and dniif^er. Both tho Mojaves and Yiirnns were hostile, and the difficulty of travel- 
ling near the river was extreme, owing to the chains of rugged and precipitous mountains that 
crossed tbe valley. The sammer heats had parched and withered the fhce of the conntry; 
the stre am ^vas low, sod whst Was seen of it did not create a &vorable opinion regarding its 
navigability. 

In the spring of 1854 Ltentenant Whipple, topographicnl engineers, in command of an 

expedition for llic exploration and survey of a railroad route near the .S5th parallel, reaelied 
the Colorado, at the mouth of Bill Williams's Fork, and ascended the river about fifty miles, 
leaving it at a point not far below where Captain Sitgreaves bad first touched it. Tho expe* 
dition was composed of nearly a hundred persons, indnding the escort. The Mojaves were 
friendly, furnishing provisions to the party, whose snpply was nearly exhan«ited, and sending 
guides to conduct them by the best route acro-^s the desert westward. The river was probably 
higher than when .'^ecn by Captain Sitgreavt^'s. and it was tho opinion of Lieutenant Whipple 
that it would be navigable for ssteaniers of li;;l)t drauglit. The rourso of tlie Colorado north- 
ward could be followed witii the eye for only a i<hort distance, on account of mountain spurs 
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tbtl c roBoed tha vaDej and intoroepted the Tiew. A bigb dktaiit n«g«, timnigh whiob the 
river apparently brdce, «n<« Ruppopcd to be nt tbe flBoaih of the "Big Caflm," whidi the 
Spraiards, in 1&40, bad viaited at a place far above. 

The marvellotn atory of Oardioas, that had formed for so long a tine the only record con- 
cerning this rather mythical locality, was rather magnified tlinii detracted from liy the 
accounts of one or two trappera, who profeeaed to have seen tbe cafion, and propagated among 
their prairie oompaniona incredible aceoanta of the atopendooB character of the fbrmation, 
and it bocinne a matter of interest to have this region explored, and to lay down tiie positions 
of the Colorado and it« tributaries along the unknown belt of country north of the 35th 
parallel. The eetablislnnent of now military po3«ts in New Mexico and Utah made it also 
daairable to aaoertain how fkr the river waa navigable, and whether it might not prove a& 
•venue for the economical transportation of HupplicH to the newly occupied stations. 

There waa no appropriation that would enable the War Department to accomplish this 
aerviee until the aamaer of 1857, when the present Secretary of War, having tbe diapoaition 
of :i certain amount to be expended ii- !!■ M ( x .iKinationf", set apart a portion of it for the 
exploration of tbe Colorado, and directed me to organize an expedition for that object. 

To aaoertain bow far the river waa navigable for ateamboata being tbe point of primary 
importance, it was necessary first to make provision for this portion of the work. The com* 
pany employed in carrying freight from the head of the Qalf to fort Yama were unable to 
apare a boat for tbe use of tbe expedition, excepting for a oompensatibn beyond tbe limfta of 
tbe appropriation. A boat uf suitable construction had, therefore, to be built on the Atlantic 
coast and transported to San Francisco, and thence to the mouth of the river. In order that 
the survey should be made at the worst and lowest stage of the water, I had been directed to 
commence operationa at the month of tbe Colorado on the Ist of December. Tbia left tittle 
time for prcpMration, conaidering that it waa neceaaary to baild a ateamer and carry the parta 
to ao great a di^itauce. 

In the latter part of Jane I ordered of Beaney, Neafie A Co., of Phihdelpbia, an iron 
ateamer, fifty feet lonp, to bo hnilt in noctions, and the parts to be ruT:iii;:4:'d that they conld 
be transported by railroad, as the ahortness of time required that it should be sent to Cali- 
fornia, via tbe latbmna of Panama. Aboat the iniddle of August the boat waa finished, tried 
upon the Delaware, and found satisfactory, subject to a few alterations oidy. It was then 
taken apart, sent to New York, and shipped on board of tbe California steamer which sailed 
on the 20th of August for AspinwalL Mr. A. J. Carroll, of Philadelphit^ who had engaged 
to accompany tbe expedition as ataamboat en^'ineor, went out in chaigO of the boat. 

The transportation of the steamer was, to the parties concerned, n source f>f more trouble 
than profit, but the kind offices of the agcnta of the Panama Railroad Company, and of the 
captains of the steamships on both the Atlantic and Pacific coasts, united to tbe careful super- 
vision of Mr. Carroll, enabled the awkward maaaof freight to reach Sun Franoiaoo in aaiety 
by the tirst of October. 

Dr. J. 8. Newberry waa appointed phyaidan to the expedition, and also to take charge of 
the natural history department. This gentleman had i>revi(>nHly rn.ide extensive 'j^i ol igical 
surveys in California and Oragon while attached to the party of Lieutenant Williamson, 
topographical eogineera, in charge of the Paeifio railroad aurveyt* in those regiona. 

Mr. F. W. EglofTstein, who had been attached to Fremont's expedition of 1853, and had 
subsequently been employed with the party that explored the Pacific railroad route near the 
41st parallel, was appointed topographer. Measn. P. H. Taylor and C. K. Booker were the 
Htitronomical and meteorologioal aaaistauts. A geatleuuui belonging to the household of Baron 
Von Humboldt, Mr. Mollhansen, who had been n member of the exploring party of Prince 
Paul of Wirtcmburg, and also of Lieutenant Whipple's expedition, received from the Secre- 
tary of War tbe appointment of artist and cdleotor in nalnrd history. 
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The mcmbera of the expedition were aiiBeiiibled in San Francisco in the middle of October. 
The interest, which I would here gratefully ackiiowledge, displayed by General Clarke, com' 
manding the department of the Pecifie, and by tbe officers of faia ataff, in farthering the 

neceMsary preparations, enabled these to be soon completed. The party w«w divided into throe 

detachnu iits. One of thent, in charge of Dr. Newberry, atarted on the 28lh of October in the 

coa«t stf auM T to San Diego, at which place some uuIch wore to be procnrcfl ami taken across the i 

deaert to 1' i t Vuma. A second detachment, in charge of Mr. Taylor, went by the fmme 

Ktoamor tn San ri'ilm, from w ln-nrt' tliey were to ropuir (o Furl 'l\-j(ii>, c<>lli-ct (lie rciiiniiHler of 

the aniiuali^, and cro«^8 ah»o to Foit Yuma. Mr. (Jurroll and mysclt, with eight men, were to 

go by gea to the head of the Oolf of California, there put the steambeat together ; ascend the 

Cnldrudo t(i Fi>rt Yiiiiia, and join llic rrM of tin- [Kirty. Licntcimnt Tipton*. 'M artillery, and 

twenty-tivu men, to be taken from the companies ut Fort I'uuia, were detailed by General 

Clarke aa an eacort to the expedition. 

Ii was oil the 1st day of November, 1857. tliiit 1 siiili d from Han Francisco, for the mouth of 
tbe Colorado, in tbe Mmderey, a acbooner of 120 tons burden, employed to carry anppliea to 
the head of the Onlf, for tranamiaaion to tbe garrison at Fort Yuma. There had been almoat 
a full cai^o taken in before any of the expeditior. proiierty waa put aboard, and to find 

room for tiie latter wa.s a matter of considerable difliculty. Tlicre was no other way, liowevor, 
of getting my party and stores to their destination, and tiie quartermaster, Culonel f^vvurdtt, 
had, at aome inconvonivDce to himself, kindly albwed me the use of aa much ahiproom aa could 
poasibl}' bo spared. Kvery nook in the liold was closely stowcrl, and much of my property, 
including the parts of the e<teauier, had to be carried on deck. Tlic eight sections of the hull 
were diatributed along on either aide of the masts, resting upon pilea of lumber, amongat the 
pieces of the eiij;iiie wheel. Tlie boiler, an unwieldy object, wei^rhing rather more than 
three tons, was lushed as securely as it could be, amidshipa. Two skitfs, a long whale boat, 
and aome boxea completed the deck load, leaving an area of only fire or eix feet aquare aronod 
the helm, and a still smaller ^pace at the bow, unencumbered. 

It waa of <^onrae neoeaaary that a certain number of mechanicii and laborera should accom- 
pany me to the month of the rfrer to pot the ateamboat together, and take me up to the fort, 
but Colonel Swords did not feel authorized to encroach npon the already limited accommoda. 
tions of the captnin and crew by quartering nine persons upon them, and I should have been 
much embarrnsstd but for the obliging oflii es of the nnister of the vessel. Captain Walsh, wbO| 
witli mneh troahlc, and at the risk oi' ><u\\ more discomfort, sue ceeded in providing placee for 
the psirty. His own small rnl>in In- >iiiirei! with 3Ir. Carroll and myself. 

We »ailcd out of the harbor of San Francisco with a brisk breeze, which subKidcd tioon after 
we had passed the beadlanda, and for twenty-four hours remained light, allowing but little 
[iroj^'^ress to lie made, but then n fresh northwester set in. and continued for several di^yBi 
during which the Monterey, though not in sailing trim, made so good a run along the coast, 
that on the evening of tbe aeventh day out the land near Cape St. Lncaa, the aoutbem 
extremity of the peninsula of Lower California, hove in eight. 

Thia rapid accompliahment of tbe first two-thirda of the distance encouraged anticipations of 
a quick voyage not deatioed to be realized. The next morning the wind had died away, and a 
week of dead calma, of burning tropical days, and stifling nights, found ns, at it.s termiiMtiao, 
elowly rrdling on the glassy swell, and still in sight of the lower end of the peninsula. 

Ill the Gulf of California the currents of air generally sot in tlie direction of its length, eillier 
up or down, according to the season of the year. During the month of November it appeared 
that what brec/.e there wa.^ blew f//.rni the Gulf, and we had to beat slowly up against if, 
making sometimes little more than twenty miles in the twenty-four hours. Wlicu near the end 
of the voyage the long-wiabed-for wind indeed camo, and tliuii it blew u gidc, and for twelve 
hours a sea waa mnnii^ that ooeaaioned, in the deeply laden schooner, considerable apprehen- 
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•ion for the nfety of the property of the expeditirai, to imy nothing of it« meDiberx; lint tbo 

Mortet'^'l ro<li- it tlinnifrli witlioiit Hcrinns fijiiii.iirc. ami a )Vw (•\('iiiii|rr< artcrwarils — tliroi* wocks 
hnving elapsed siucc Cupc St. Lucu^t lind lirKt bccu seen — Captuiii Walsli infurincd un tliat wo 
•hottld reach the month of the river on the following day. 

Tedious wa* flie la>t ]>art of tli<' vi^ya^.'!-. it liail not been i iitircly ■li->tiliifi' nf interest, for 
at no time daring the dny were wo nltogcther out of siglit of lund. About Ciipe St. Lucas the 
oonntry near the shore ie nnintcreHting, hat fnrther north the scenery become* bolder and 
more atriklng. The DaTig:>ii > ' ! the (>ulf i8 nearly free from .shoala and reefs, and the sheet 
of deep water would bo unbroken but for lofty volcanic islands, some one of which is nearly 
always in view. Their fnAo* rise suddenly ont of the water, and in thick or stormy nights a 
vessel niight be driven ini > I mgeroos proximity to the rocky blnOs before the lead would give 

n«>liee lif flicir nrifrblMirlmoil. 

Nortii of CiuayuiiLs these i8luu<l,s are more iiumerooi, and in one place, with narrow < bannela 
between, extend across the Onlf in an uninterrupted chain, presenting wiK] and abrupt out« 
lines, as lliini<_'h formed by j^iiont-* of lava Iinrled tiji from mammotli .■>ubmarine erafers, and 
burdened in the air before fulling. They are by nu uieiiii» destitute of ve^etntion, but ujjpear 
to be uninhabited, and the unbroken solitude adds to their desolate grandeur. It is prob«ble 
that tipnn many of their enrfarcH no luiniati font lias ever troilden. They appear, indeed, 
aloiCMt inaccoHitible, though among the rugged cliil'ii uu occasional break afl'urda a glimpse of 
some green valley or cool sheltered glen inviting to the eye, or a narrow vista momentarily 
opens to view dark and inynterioiis lookinp reecuscH, .sujffrofiting the notion, in this region 
teeming with mineral wealth, that there may be among those secluded nooks places that it 
would be well worth while to explore. 

The main lan<l on liie western side has a character very nimilnr, but the bold preeipices and 
Hteep shelving planes that girt the sliore are crowned with jagged peaks piled confusedly 
above. 

During the gate that wc encountered, when near the end of the voyage, the remarkable 

phenomenon was presenti'd of the heavy billnw - ri)|linj^ towards us from the portion of the 
coast that whs directly under our Ice. 1 ^npposed ut tirst that tliis might be due to some 
volcanic disturbance, but it is more probable that it resulted from the action of the tides and 
currents, which increase in sf reir^'tli a- the lu ad of the Gulf is npj)roaelied. A very pereeptiVdc 
change takes place also in tbo temperature when the valley uf the Colorado draws near. 
Tlioufrh less warm— at least at the season of our visit — than the latitude of Cape St. Lucas, it 
po^>> >-i il a frrah softness not experienced further 80ulli, and the islands and mountain peaks, 
%'liMSi' niitlines, as seen from the Gulf, had been somewhat dimmed by a light base, appeared 
surprisingly near and distinct in the limpid medium through which they wera now viewed. 
The whole panorama became invcMod with now nttraetions, and it would be bard to say 
whether the daz/Iing radiance of the day or the sparkling clearness of the night was the more 
beautiful and brilliant. 

In closing this brief notice of the voyage to the mouth of the Colorado, the recollection of 
one rif its featun's is -^(i arreealilc that I eainiot refrain from rcferritig to it. I allude to the 
hospitality extended to myself and cumpanions by Captain NS'ulsh during the whole of the trip. 

In a vessel loaded almoet be^-ond the limits of safety; with a hampered 'deck, impossible to 
be kept in order; a crowded cabio, ai:il an int onvenient nnnilu r nf iillrrs filling up the cirrum- 
scribed space, enough of the disagreeable must have occurred during the long passage to 
ronder it the most nneomfbrtable experience of seafaring life that our captain had probably 
ever rneountered. and we therefore appreciated the more the unflagging kindness and good 
humor which contributed so much to our comfort and eigoyment during the thirty days that 
we wero cooped up together <m hoaTd of the schoaner Monhrof. 
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MOUTH OF TH£ COLORADO. 

AmoMB TO MMRB w aouwtiw—^haF mck.— Htwuw Hn<— Blmk cafi. — Bmua to iiim^Niw OMinH.— Mm* 
TMsri MO ooMW HUSM — Wiio tvnwamo, IUmw hi I i uw m h^ B— m ATMomw mis— Srvm wocbinmu.— 
BnM or Tioi— Too mm — Dirfieiwnr a# lAHsnM munaAT^Vorat Moum run-^imo* or oovhtbt — Luono 
or atom.— Boat noH ton vmA.— A*t»»awtaT or CAor — AfHotrmio PnnoiuaA — AmiMt *n mirAsut ptooccra — 
PurABATioR roa BciLoian wati ro> ittiahioat — Sdiidat uctmuosi — Cohplitii« cr wath — DtrscT iv atiLtt or roat.— 

PkOP0»ID RKHKDT A HORTHWEirllH — V ISII H - I> vr — !U Itl'IN'i OF iriLl, NiCWK'llv T : 1 — l'll<>HI'.H»l-lll< » \:'tllI«KNTA — 

A»rBO!iii«irAi. Mii-"»«v»T!ii!i:». -K\Tmi'»rn'5i or Tin: mmm vukv,— Fn«T tviia srnmnii is. Kjik:.t .vauoatihk or i oi.iiii*ik>.— 

CoOOPAfl.- Si ABIil'T »XI'F I'lTlON . — En^.Ai. »: M k M ii» IILCT — VlLi[|(!»T A I.E — ( *VE K7I1R''' W OF OPf K It'. A TOBY — 1 1 Kl lITniH 

or CATTAM WALMI — i'HOUUBi OP mAIIIOAT TOWAliW COMPLSTIOX. — ApPBnAVB OF rVUHOl'li TIPU — AftlUkAL OF l-AHIV FHUM 

roBi rnu.— luoN or m. amawT.— IntvMiiin or M^t.-PovABitMii 10 oo mm o o ucnr «o ams. 

Jfewmftw 28, 1857. — Oor ne*r approadi to tbe month of the Colorado river wai Minonnced, 

shortly after siinriso tliic uioriiinn, by tbe n|>f)oaraiiiT' of Sliip Rsk Ic. In-ariiip: nnrtliwcst on tlie 
Btarbourd bow. All crowded on deck to see tbe landmark tbat indicated tbe termination 
of tbe tedtow voyage; bnt there was no need of baate, for tbe wind utill remained light and 
uncertain, and dead ali 1 I iffording na an opportunity of inPiKctin^ Ship Rook, from different 
point* of view, for nearly tourteen honre. This rather remarkable peak can be distinctly seen 
twenty or twenty-6ve mik-H from tlie deck of a low ve8!«el, and at tbat distance boars a great 
reaemblanoe to a aloop before the wind. It is about two liiuuln d U vt liigh, and covered with 
gnano. It boars nearly soutli from the mmith of the river, heiiij, tlistaiit from it twenty-five 
miles. A reef of low rockti runs from its bu^'e in a souths esterly direction for two or three 
milea. This reef is not noticed vpoo tbe cbarta, and might basard tbe safety of a veaael 
approaching' fii>' lienrl (,f the Onlf by niplit. 

At 4 p. m. wti were abreast of a low black-looking cape, beyond which lieH the Miwsion of 
San Felipe, 'fhi tbe opposite side of the Onlf could be aeen the dim outline of a high point, 
tlic only land visible in that direction. All of the retrion in tlie vicinity is low anil flat. On 
the California side a range of muuntaina borders the Gulf as far uortb as Black cape, and then 
trends towards the northwest. The moat elevated peatn appeared from the sea to be from 
fifteen hundred to two thoosand feet in height The count- im rih of the cape, between tbe 
mountains and the water, is so low aa to be invisible from tiie deck of tho vessel. 

After pat<8ing the cape the water b^gan rapidly to shoal, soundings taken during the evening 
giving; a depth of eighteen fatboow. Tbtt bottom 18 a aoft oose, of a grayish-blae color, and 

feeling like grease to the fingers. 

At sunset the tide, which begins now to be strongly felt, became favorable; and though the 
wind has been light, we have made good progress since nightfall towards tbe river. 

X'A't riih-r 29.— The sifhooncr was borne aloiiir hv tlio ti<le last night to the moutii of the 
Colorado, and, as tho ebb set in, came to anchor in five fathoms water, to wait for morning 
and tbe retnming 6ood. 

The day dawned clear and brilliant, and us tlie snn rose the temperature became poft and 
springlike. The tranKpareut purity of the atmosphere, and the light glancing from the nnruiUed 
surface of the Golf, imparted to the scene a dnzsling Instro. Ship Kock had entirely ilixappoared 
from view. Tin; peak.-* on the Sononi siile were dii'tinctly viaible, rising like islands from the 
surrounding deserL Black cape, low down upon tiie horizon, and the ragged summits of tlio 
California range, limited the view towards the west. Low red hills lay north of this range, 
4 1 
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beyond the flat country bordering tlio river, and the irregular outlines were converted by a 
powerful iiiinign into funcifnl shapes of castle!*, doiuo-^, and giant statnoH, painted with glowiQg 
purple tintjj and isharply-detined tracery on the blue background of the sky. 

At 7 o'clock we started with a head*wind, and, aesiated by the tide, commenoed beatiDg up 
the river. In nbont six miles the water shoaled to throe and a half fathomB, and heranie of a 
deeper red, and very turbid. The tide making ugainat the wind uccasiuued considerable Hwell. 
The river appeared to be ten or twelve miles broad; bat the low, flat banka and ban visible 
nhovo the f^urfacc, conihincil with tht- tos-in^' ri[iplt\-i and treniiilous motion of tllfl atmospherei 
made it impossible to form a correct determination of the linos of the shore. 

Oaptain Walsh informed me that there were two channels; that the eastern one was said to 
bo the deeper, but that, being unacquainted with it, he should follow the other. Standing 
across to the west, in pnrsaance of this resolution, in a few minutes the water slioaled very 
suddenly from three to one and a half fathoniH, and the Monierey narrowly escaped running 
i^round. A similar result attended an attempt t^ crons to the eastern shore, and it became 
eviih'nt that we had either entered a centre cliannel or that it would soon become necessary to 
retrace uur course entirely. The bottom was remarkably Hut and uniform, the surface along 
the middle of the channel being composed of soft mod, sod elsewhere of hard clay. 

Two f.'Iittoring islands wero now brought into view by the mirage, the ii;u r ■'^v h' nf t!io 
reeds on their marshy surfaces being magnified into a resemblance to tall and distorted stumps 
of trees. The localities corresponded to those of Honti^ae and Goree islands. The latter 
was soon close abeam. It is a quarter of a mile long, and the highest point has an elevation 
of only a few feet. A green lawn, on which myriads of pelicans were congregated, sloped 
gently from die centre to the water^s edge, and presented a refreshing contrast to the expanse 
of dark water behind us. No channel had been previonsly known to exist between these 
islands; but being headed off by bars from pursuing a course to cither side, the only resource 
was to keep directly on, and as long as the tide served a good channel was found. At noon 
the tide turned, and the Monln-ey was brought to anchor in four and a half fathoms waters 
abreast of a point about half a mile from tliu southern extremity of Montague island. 

Attracted by the immense numbers of wild fowl that could bo seen tiuttcring about, the 
mate and myself had a boat lowered, and taking onr guns eroesed over to the land. The tide 
had commencod to run out rapidly, and it was no easy tu ittcr to find a place disi-mbark. 
Sinking at every step half way to our waists in the soft, gluey mud, we waded slowly and 
laboriously to the higher ground, and walked a mile inland. The whole island is composed of 
a fine tenacious brick clay, and bears marks of being entirely overflowed at the spring tides. 
The surbce is covered with a coarse grass, and intersected in every direction by deep galleys. 
Innumerable flocks of pelicans, curlews, plovers, and ducks of different varieties, were seat> 
tared over the flats. It was easy to shoot them, but almost impossible to get at thorn after* 
wards on account of the depth of the mud, and we started back to the schooner but little 
better provided with game than when we left. The tide was now running out at the rate of 
about three miles an hour. I took a line of soundings across to the schooner, and continued 
them to a shoal half a mile further east. This shoal is the foundation of what will pruliably bo 
beioro long on extensive island. The surface is now, at low tide, ten feet above tiie waters 
The lisces, where exposed, showed that the formation oonaiated of horizontal layers of cky an 
inch in thickness, d<'pnsitod with singul.ir evmni'ss and (uiiformity. A sheet of water, sovural 
miles wide, intervenes between this shoal and the suud hills near the eastern bank of the river. 
It contains numerous spits and bars, that would seem to present obstructions to navigation. 

Tlio day has been warm, and at noon the heat was almost equal to that of midsummer in the 
northern Atlantic States. 

Novemier SO. — ^Tripped anchor at 11 and drifted up with the tide, it being a dead calm. 
The reflection of the rays of the sun, the apparent vibration of the atmosphere, the mirsge, 
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and the oonBtant shiftiog of tbe ontiinM of the ben, due to the rapidly rinng tide, nwde it 

impoi^^ible to form an iiccurutc idea of tlie coiififriiration of tlio Hliorej!. After rcncliinp: the 
northeast end of Montague itilaud, a whito Hpeck came iu sigbt towardi? the northwest, which 
Captain Walsh told me was the hoaae at "Bobinmit's Laoding," near which ia the iianal 
anchonigc for vessels coming to the mouth of the river. A breeze springing up, sail was made, 
and we headed directly for it; but when within a mile of the shore the tide turned, nnd after 
n vain endeavor to stem the enrrent, whidi every moment faeeame stronger, finding that we 
■bad drifted down stream about two miles, we wore compelled to anchor. Mr. Carroll and niy> 
self went ashore in ii boat, and wiilki'<l up to the house — a small frame building resting,' on fho 
tops of |>ilc's about tour feet above tho ground. The owner and builder hod been mute of u 
▼essol plying to the month of the river; believing that be coald do a pro&table hnsineaB by 
taking blackfish nnd makinpr oil, he hnfl established his hermit -like retreat by the side of iv 
little gnlly to which he had noticed that the liuh were in the habit of resorting. There is a 
tradition that, a few milea np the river, a large amount of gold was annk in a veoael belonging 
to the ill-fated party of tho Count Rousset do BouDion. After an unsnrcDssful attempt to 
revolutionize Sonora, tho count tried to escape by way of the Colorado; but, mistaking the 
diannel, got into what is called Hardy's, or the false Colorado, where the veseel was lost, and 
most of the individuals on board killed by tho Indians. The hope of recovering the lost 
treasure has, it is said, influenced Mr. Bobinson in the selection of tbo singnUr locality he 
has chosen for a residence. 

The house was now deserted, the proprietor being temporarily engaged in the service of the 
steamboat company that transport the government ston s to Fort Ynin i- A unto wa?; left upon 
the door, informing u« that the two steaiuboats were lying m a point tittocu miles above, and 
requesting Captain Walsh to annonnoe his arrival by sending np a boat. 

Lofty cnlunins of ninoke could be scon, many miles to the north, which may liavo bf?cii sifrnal 
fires of the Indians on account of the presence of our vessel, or an accidental conllagratiou oi 
the prairie. 

The whole of the country near the west bunk of the river is low and overflowed at the 
highest tides. Robinson's landing in tho most elevated point, and oven this, Captain Walsh 
tells me, is often snbmerged. The spring tides of this month not having yet become snfficiently 
high to cover the surface, the ground has had nearly four weeks to become dry, and the 
walking is, in spots, tolerably good, but the surface is intersected, in every direction, by gulloys, 
whose bottoms arc covered either with water, soft mud, or quicksand. Along the shore the 
fiMie of the bank is very steep, and it is difficult to sec how the boilen and the heavy parts of 
the steamboat are to be landed. During llif sjiriii^r tides, which are now at hand, tho water 
runs out so rapidly that for only a few moments would tho deck of the schooner be above tho 
level of the snrlaoe of the ground and near enough to it to dischaige freight, and the hands 
would have to lie constantly cmjiloyed in booming her off, or the hull nii;_rlit catch upon tho face 
of the bluif and tbo vessel be capsized as tho water fell. The goyerumeut stores are always 
transferred directly from the deck to the steamboats. The latter were built at a point several 
miles higher up, at a locality better suited for such an undertaking, but Taptain Walsh is not 
at liberty to run the risk of ascending the river with his schooner any further. By the side 
of Bobinson'a hooae, at the head of the gully previously mentioned, is an excellent position 
for a vessel to lie, and to which she coul I i ;i~iiy bo floated during tho high water that may be 

expected in the course of tho next two days; but as tlio landing of the property will occupy 
some time, it would bo necessary that she should remain high and dry till tho next i^pring 
tides came to float her off. 

After endeavoring to tnako an answering signal smoke, but without much stici-e-s, Cor want 
of proper material, Mr. Carroll and myself started about sundown to return to tho schuuuer. 
The water, from the combined effects of the tide and carrent, wrs now ntnning otit with great 
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velocity. Wo nllowod the nkiif to drift in the dircciioti uf the vosmI, «nd while Btill n long 
way oft" rould hear the noise of the current striking her tttem. We narrowly efcnpcd heinp 
ewampcd tia we ciiiuu uloiig^ide, and sacceeded with difficulty in getting on board. Ak tlie 
tide fell the sviflnese of the flow increaaed, end eoon the mighty volume \vii8 surj^ing l>y with 
lormidiiblc violoiirc. The schooner liati comk^ to atu.-hor over n jslioal, ami cnviiip: to the rapid 
full was aground before its full force wsm developed j a fortunuto occurrence, as no anchors 
could heve held her much longer. She had no sooner nettled down in the tend then a hank 
coitmioni i d forrniu? on the lee side, and in an incredibly short time a mnmifl wau raised to a 
height of several feet, with one or two sluice-waya, through which the water rushed from 
nndemeath the keel like a mill-raee. 

About nine n , 1> . k. while the tide wa« etill running out rapidly, wc heard, from the direction 
of tiic Gulf, a deep, booming sound, like the noiae of a distant waterfall. Every moment it 
became louder and nearer, and in half an hour a great wave, several feet in height, coald be 
distinctly seen flaahing and sparkling in the moonlight, extotnlini; from one bank to the other, 
anil advancin^r swiftlv ujioii u>!. Wliile it was only a t'cv, liuiidred yard.s distant, the ebb tide 
continued tu tluw by at the rate ot throo miles an hour. A point of laud and an exposed bar 
doee under oar lee broke the wa*« into MTsnl long swells, and as these met the ebb the 

broad sheet around u»< boiled up and fiMUned like the sinTaco uf a caldron, and then, with 
scarcely a moment of slack water, the whole went whirling by in the opposite direction. In a 
few moments the low rolleni had passed the island and united again in a single bank of water, 
which swept up the narrowing channel with the tliuiidcr of a cataract. At a turn nut fur 
distant it disappeared from view, but for a long time, in the stillness of the night, the roaring 
of the hnge mass could be heard rererberating among the windings of the river, till at last 
it became faint and lost tD the distance. 

This singular phenomenon of the "bore," as it is called, is met with but at few places in 
the world. It occurs here only at the highest spring tides, and is due to the formation of the 
banks, the rapid riiso of the water, and the swiftness of the current. In the course of four or 
five limirs the river fallrt about thirty feet, and even at the hv^^t moment of the elili runs with 
considerable velocity. As the torrent suddenly encounters the tlood crowding up tliu narrowing 
channel, it is banked up and reboands in a single immense wave that ascends for many miles. 
T:i vi i v sliallrnv placet*, wlicre fli<' rush i>i suddenly checkrd, it Sduicf itucs rises fd a heij;lit of 
ten or twelve feet. When broken by an island it soon reunites. A vessel at anchor, exposed 
to its fall infloenee, would inear a great risk of being dragged from her moorings and swept 
along till brought ap by a bank or sluml. 

December 1. — This noroing Captain Walsh made a careful examination to find a place wiiere 
it would be possible to land the steamboat material and other stores, hot the bank at every 
point was found to be too shelving to admit of the discbarge of freight from the deck of the 
schooner, excepting at high tide, and then the rapid fall of the water and the swift current 
would render the operation difflcolt if not impracticable. The gully near the house was again 
inspected. Near its head the xidcs are curved and the width and depth are just about suf* 
ficient to admit the hull of the Monterey, and bring the deck a proper distance above the 
level of the surrounding surface. At low water and during the neap tides of the coming 
fortnight she would have to lie, high and dry, fifteen or twenty feet above the river; a position 

so new for a Bhipiiia>;tiT to place his vessel in that it wan witli great reluctuuec that Captain 
Wabb yielded to the necessity of the cas^ and determined, at high water in the evening, to 
float his schooner in. At this season the flood daring the day Is by no means so great or 
violent as at night, and is unaccompanied by the "bore." The surface at hij.'li water was five 
feet lower than it was last night, and it was impossible to take the schooner to the desired 
position. Wan was locordingty anchored near the shore, in the most dmltored fdaoe that could 
be fiwnd, and to-night the attempt will ogaiD be made to haul her into the gonj, and as it will 



L;iyiiized by Google 



MOUTH OP THB C<n<QHAOO->-AniOSPnESIC PWBWnMBKA. 



29 



he tbe tide followioi^ tlie fall of the moon, there will probably be water enough to acooDpHsIi 

niir nbji rt. Owini; to Mtir aheltered pomtioo the flow of the ebb about tbe veaael thia eveniog 

has been qaitv uioderute. 
Droember 2. — ^The« flood cane in laat niglit with a ▼iolence even greater than that of that 

preceding. The Monterey, ihough moored in a pl u < Miii)iiiiiitively unexjioticd, dragged her 
anchors and was carried u mile up tlie river; but high water approached lines were taken 
ont, the neoeaeary preparations made, and, by great exertions on the part of the men, she 
was floated into poaition at tbe head of tbe gully. This morning', uftor the water hud falleUf 
she hiy snuply encased between the prassy banks, twenty feet almvo tlie surface of the river, 
secure froui the effects of tideb and storms, but presenting u very udd appearance, and inspiring 
Oaptain Walah with appreheDNOoa leet there ahonld never be another tide that would riae 

high enough to float her out. 

The whole surface of the country was overllowed last night, and tbe soil, being almost 
entirely clay, presenta an nnbroken aheet of aoti and tenacious mod, into which one ainka 
deeply at every step. 

The day has been spent in landing the boiler and heavy portions of the steamboat, and it 
proved a task of no amall diffionlty to move these unwieldy masses throngh the sattirated 

anrface. As tho now moon tides at this season are not so high as those nf the full moon, it ia 
not probable that tho bank will bo again overflowed for a month, and u week's t'xpnsuro to 
the warm suu will improve its condition, bul a more unpromiHing place to build a steamboat 
in conid soarcely be imagined. There ia do growth of any description. Scattered about in 
the mud, one or two mile* distant, are lo.:^'* nf h;ilf doiMyeil driftwood, and from those we Imvo 
to select the material for building the ways and derricks and to furnish fuel for the camp lires. 
Some of the men have already oommenoed thia work, and with two or three harnessed to a 
lug and Kinking' knt-o (I< < ]> at almoet ovory step, each stick is baoled throagb a mile and a half 
of gulleys and mud into camp. 

To-day Mr. Booker, one of my atsistants, came down in a skiff from Port Ynma, bringing 
with him our Ii-tterst and pn]>er8. He had loft the fort on tho 29th and had expected to join 
US on the ebb of last night, but was caught by the flood before he could reach our position 
and came near being swamped by the "bore," having been barelyable to run his boat ashore in 
time to cfcape. Ho r< |iortH tlie safe arrival at Fort Yuma of the party from Siin Diego. 

Uccriiil-er 4. — During tiii- hist two day-* flit' ve-isel has been unloaded and all of the expedition 
property discharged. Many things had been injured by salt water getting into the hold, bat 
the essenUnl parts of the ateamboat, engine, and the provisiona are safe. The miloading being 
com|ilcted, C;iptiiiii Wal-ili kindly gitve ok- permission to engage his crew to assist my owti 
small force, for a fuw days, while accompliMhing tbe heavy labor attending our first operations^ 
and the ardnoos task of bringing a anffident quantity of logs is almost completed. The drying 

of the soil proceeds m tv slowly, but as the bunk has not been again overllowed the tents liavo 
been pitched, the provisions and stores securely stowed, and camp fairly established. A spot 
has been trenched and platformed and prepared with a snitable foundation for a temporary 
observatory; the oloerving tent erected and a transit placed approximately in position. 
Begular astronomical and meteorological observations will henceforward be made and a record 
kept of tho tides, gauges having been put up for that purpose. The tides are now rapidly 
Bulisiding and tho water runS with greatly diminished velocity. 

The days continue warm and delightful, though at night the temperature is low. and .t cliill 
wind sometimes sweeps over the wet Huts, making the air disugreeuble and mw. Tho aimo* 
apheric ^nges impart 'variety to a scene that would otherwise be oppressively monotonous. 

At sunri-e the atmosphere is singularly pelliieid, and every point On the Snrfaee of (h" water 
and the land sparkles with light. The distant peaks, that but for the mirage would be scarcely 
visible, stand out in bold relief above the horiion in curiously ehmgated shapes, the ever* 



Liiyitizea by GoOgle 



so 



MOITTH OP THE COIORADO— COMPLKTIOK OF WAT& 



vftr>*inp: outlines bethed in hues of lostroiu pnrplo and gold. Ab the sun niotintH lii^^hcr, and 
the light becomes more intense, thcne grow nKliNtitict. mid aro grailiially lost in ;i lii i;j:ht mist 
of grayish blue thut seeuits to blend the earth uud sky. The ueurur mouutaiiis, the water, 
and the flats, all partake of the aame blae eaat, and thronghoat the day are invested with a 
dazzling aznre glare. Towiirrls sunset tliiw, in torn, pauses away, the dintant samnitfl reappear, 
but in their true shapes, low dowa upuu the hohzoa, and the tone of the laodsoape becomes a 
cold, leaden gray. 

The OOitntijr is almost destitute of every kiml of vegetable growth. Of animal life there 
are a few varieties. Waterfowl aro abundant, and the coyotes are sometimes heard hofrliog 
about camp after nightfall. A single California lion was enoountered to-day by the wood 
party, but trotted off before any one could get u nhut at liim. 

Dffrwlur 5. — By noon a sufllcient number of logs had been brought in, and all hands wore 
set to work to prepare a place for the ways. The forinution of the ground along the river is 
badly adapted for laonching a boat. As it is level up to the very edge of the precipitous blnff 

tliat form:* the weRtern face of the channel, and as tlie water at the next full ninon fides will 
probably not rise wore than a foot above the surface, the ways cannot be built above ground, 
for they must be at least three feet high to admit of persons working under the bottom of the 

boat, and their upper HUrfaco mnst be iis iniirli as (wo feet beluW high Water to allow the steam- 
boat to be floated oil'. The only resource therefore is to make an excavation large and deep 
enongh to contain both the irays and the steamer, and to ent a ditch from H to the river to 

permit the egress of the boat when it is completed. A trpot ha.s been accordingly selected 
near the brink of the channel, and a space marked out fifty feet by fourteen, which will have 
to be excavated to the depth of four or five feet. It is a troublesome undertaking, for the 
digging is exceedingly laborious. The wet, heavy, und tough clay adheres to tlie spades like 
glnOi and nearly every spiidcfnl hns to be fieraped off with tlie hand. The imn liave, however, 
gone cheerfully und viguruu«ly to work, and have already uccumplitihed u considerable portion 
of the task. Mr. Oarroll, meanwhile, is overhanling the diflerent parts of the boat and 
machinery, everythintr nf iron beinj^ badly rusted by the loni; sea voyage. 

Much bard work hm been accomplished during the past three days, and all are glad that 
to-morrow will be Snnday, and a day of rest. 

Dfct-iiih r G. — Not satisfieil to jiush a (jiiiet day after the labors of the week, many of the men, 
seduced by the enticing weather and smooth water, started in a boat after breakfiut on a 
clamming exonrsion towards the Gulf. A furious northwester set in about noon, and continued 
till dark, occasioning us a good deal of anxiety for the safety of the clam hunters. At mmet 
the borixon to the south was eagerly scanned, but they were nowhere in sight, and when night 
fell, and hour after hour passed without their qipearance, there scomcd to be ground for 
Berioiis uneasiness. A long interval of painful raspease was at last relieved by the arrival of 
the missing party. All were safe, and the resentmetit naturally fell against those wlio have 
been the cause of an unnecessary solicitude was appeased when the excursionists came ashore. 
They were a womy looldi^; set They had been caught in the gale, and were ezbaosted with 
rowiiitr ;iiid bailing. They had not got any elaiiis, ]>ut were bnii^rry. wet, and bedraggled, and 
quite satisfied that it was useless to search for either pleasure or shelllijjh at the mouth of the 
Colorado. 

DecemJicr 7. — This morning the excavation of the pit was eoni|)lcted, and from the pile of 
drift logs that the men had broi^ht in some fifteen or twenty of the straightest and soundest 
were selected, and a row of posts sunk into the ground, about seven feet apart, along either 
side of tlie bottom. Each post is to be united to the opposite one by a cross log fitted upon 
the tops, making a kind of trestle, of which there will be liuit' a dozen placed jmridlel to one 
another, and fastened together by cross and longitudinal braces. Tiio upper surfaces are then 
to be squared off to a general level, and a rode snbstitate thus formed for ways, bat one which 
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we hope will well enongli answer iha purpose. While the carpenter was emploTed in fitting 
this rough fniiiie work the other hands undertook the ta«k of moving the boiler up to the sulo 
of the pit. It weighs three tons, und though the distance was only tweaty-five or thirty jrarda* 
there being: no oonTenient moTinpr appliances, it took ten men nearlj the whole day to work it 
along through the deep mud into ;t> ].l n e. 

The stoomboat was built to order in Pliiludelphiii at very short notice, and was put together 
and tried upon the Delaware river before being tnken to pieces for shipment. The trial trip 
had to be made only three days before the boat wm tu start for New York in the Calii'ornia 
pteamer, and there was no time to remedy a serious defect that had V»ceii di'vcloju'd. Tlio 
boiler had been ordered, fur Hpuciul retuions, to bo of unusual dimensions for the aizo of tho 
boat, and the weight, resting apon the weakest portion of the hull, occasioned, white the 
steamer was ii; mntion, a vibration and bending that threatened to break lier in two nmidsliijiH, 
To guard against this disaster, Mr. Carroll proposed to stilTen the hull by bolting four stout 
pieces of scantling along the bottom — it being impossible to place them inside— and to fhsten 
others athwart^ before and behind (ho boiler. The timber and tl»n holts for thiH object were 
provided in San Francisco, but nearly sixty IioIok have to be drilled, by hand, through the 
thick iron sections, for the bolts to pass through. All day long Mr. OarroU and the black- 
smith, perched on a little moun<I of r!,iy, n tritle less damp than the surrounding sorfikce, have 
been patientiv pounding holes, and have half liiiished the required Dumber. 

A keen and boisterous northwe^^ter hiid roared since morning about our ears, impeding worki 
and making every one uncomfortable. It has been something like a Texas norther. The 
temperature fell considerably as it sprung np, and the rapid evaporation from the wet earth 
added an extra chill. 

A little before dark, just as work had been sospended, and the steam from the cook fire was 

announcing the evening meal to be in an advanced .^tate of preparation, two dirty looking 
beings hove in sight, and camo trotting over the flats, directing their way with unerring 
sagacity towards that part of camp where the eating arrangements were progressing. The 
appearance of our party, with the bustle of tho camp, and the piles of steamboat pieces and 
freight lying about must have boon rather a novelty, but neither these nor the unusual 
spectacle of tho schooner standing near the top of the bank had any apparent interest for the 
new comers, bnt established to Icr a u I <>f the fire, where they oonld inhale the odor of the 
victunlf, they sat wati liing the cook and the supper with an air of mingled wishfulnese and 
veneration. They informed us that (hey were Cocopaa, a tribe that live along the Colorado 
for fifty miles from the mouth. Directions were given that they should bo fed, though those 
who have had some experience with tliese Indians say tliat it is quite impossible to .satisfy 
their hunger. After they hud devoured what was conceived to bo a sulliciont quantity, I 
endeavored by signs to persnade them to carry a letter to Fort Tuma. Thttf understood what 
was wanted, bnt jjiiT^itivcly dorlined tlie duty, informing me, by an expressive gesture, and 
several emphatic repetitious of tho word "Yumas," that if they attempted to execute the 
commission they would certainly be knocked in the head by the Tama Indians, amongst whom 
they would bo obliged to pass. They appear to have a great dread of their neiglibors, and if 
our two visitors are fair spedmeos of the Cooopus (he latter are much inferior to the other 
Coterado tribes. Their figures are not as weU proportioned, and their &ces are devoid of 
expression. Their clothing consists of a narrow atrip ci cotton, tied about the loins, an 
nnseasoDuMf dress for tliis time of year. 

JJecember 14. —The past week has been a monotonous, but a busy one. The ways having 
been completed the eight sections of tho hull wore moved upon them, and the fitting and 
rivctfitig together commenced. It was a tmuhlesome operation (o carry tho heavy and 
awkardiy shaped masses of iron to the side of the pit and lower them into position, and great 



was the satisfaction of the men as eadi in tora was lodged in its phioe. The difficnlty was 
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increased by the neccffiity of proppin<; the i^ection up tu hIIow room alter they should be 
rivotted tn^otber to slido the timliurH beneath. The most bazardoas undertaking of all will be 
to lower the builer into the hull, and this has not yet been commenced. All kinds of rode 
expedients huvo had to be resorted to to make up for the small force of men, and the abaeace 
of proper timber and appliaiicfs, and the ingenuity of onr ciiginoiT has Rcvcral times been 
severely exercised. The rough handling that the pieces bad experienced in the course of the 
trip from New Tork, particalarly daring the lathmoa transit, had bent them ao badly oat of 
shape tliat at first Mr. Carroll virwcil tlu tii with a kind of despair, but patience and labor have 
gradually overcome these embarra&jments, and the pigmy, but prettily modelled boat, begius 
now to aararae somewliat of ita fntnre appearaQce. 

Captain Walsh has been obliged to withdraw his crow in order to have certain work attended 
to on board the schooner, and every week two of my own half doMU men have to absent them- 
selves for a day, and ascend the river fifteen miles to proeone drinking water, which we are 
oompeUed to aae with great economy. 

The new moon tides nro now npproachinfr. A few davn aero, wlien the water was at its 
lowcHt stage, the surface at high tide was twelve or iiftecn feet below the level it attained at 
the period of full moon, while at low tide it was several feet higher. Daring the autamn and 
winter the full moon tides rise higher than those nT tin' iif.v ni'Mui. biif in spring and summer 
it is said that the reverse occurs. Similar alttiruatiuns take place in the comparative heights 
of the day and night tides at dilTeraat aea ao ns , but I believe that no opportonity has ever been 
afforded of keeping a tide<reoofd for a aofficiently long time to exhibit the annual chaiigea and 
fluctuations. 

In a |day or two the boats to take away the Monterey's cargo are t xiKL-ted down, and it is 
desirable that the water should rise before that time suRiciently high to float her out into the 
stream, so that she can discharge the freight from her own deck to those of the steamers. In 
spite of all our panegyrics upon the advantages of the position occupied by the Ifonterey, her 
worthy captain has, for the past twd weeks, viewed the situation of his vessel with rueful dis- 
gust and fort boding-^. and is waiting with eogor interest for the Ude of to-Dtgbt, which be 
hopes will 801 her uncc more afloat. 

The northwester of liat week exhaasted itself at the end of three daya, and since then there 
has been an tinintfrrnpted succession of the delicious wontlur i-xpirienced before. There 
being a little photogntpbic apparatus along, I have taken advantage of the mild and quiet 
interval to experiment, and having constructed ont of an india-rubber tarpaulin a tent that 
entirely excluded the light, have made repeated efforts to obtain a view of camp and the 
river. The attempt has not met with distinguished success. The chemicals seem to have 
deteriorated, and apart from this the light is so glaring, and the agitation of the atmoephere 
near the surface of the ground i^o great, that it is doubtful whether, under any circamataDoeSt 
a clear and perfect picture could bo secured. 

Our two Indian friends have departed. I suspect that there was a rupture of amicable rela« 
tions between them an<] the cook, whom, indeed, they must have sadly annoyed by their per- 
severing presence at his fire. Ail tin ir tarulties and thoughts, if tliey had any, seemed to be 
coocentrated in viewiug the preparuliuus for eating. At uight, when the cooking operations 
were oonelnded, they would indu^ in a little conversation and become quite boisterous while 
laughing and talking over the rniinary events of the day. I never can?ht them asleep; at 
whatever hour of the uight I happened to be about, I would tiod them btill sitting up, glower- 
ing over each other and the fire, or peering curiously, with their bright eyes at me and my 
ftstrouoniii al instruments. Now that they have gone, the nights are pnit'oiindly quiet, except- 
ing fur the occasional howling of a wolf, or the low hoarse mormur iutu which the roar of the 
spring tide flow baa aabaided. 

The transit bos been adjusted in good position, and I have been engaged in testing the ratee 
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of tlie clironuineters, uiid determiiiiu^ the orrora of the instrument preparatory to the coming 
Innntinti. Though the days have been clear, at night light donds 4Mnstantly collect, and often 
entirely disconcert the observations. There nro oncasional tran>titini)M, however, which com- 
pensate for this vexation. The misty wreaths will sometimes suddenly and altogether disappear, 
vnToiling an illnminatad Ay, upon which the ptie eonstellatioDS of the milky way are doBtered 
In a distinct silver bund. The dome of the heiivoii, reflected from the smooth river, ia pro- 
longed far below the horizon, and presenta a nearly unbrolten sphere of radiant sapphire bloa, 
from whose rarfaee myriads of burnished qnivering points emit itreanM of light, while 
the steadier rays of tin |.lanet8 80 om almost io rival tho«e of the moon in splendor. 

December 17. — On the day preceding the night of the highest now moon tide, the surface of 
the river at high water was several feet below the point which it had to attain before tho 
Monterey would float. Tiie prospect for the next tide was, therefore, not encouraging, but 
shortly afte r iiiidiii^^lit all hands wcm on tho alort, ami nuking ro :>dy to a><.sist in tho hoped for 
liberation of the schooner. The boats wore manned and provided with tow lines. Anchors 
were mmk into the bank on either aide near the month of the gnlley. To these blocks and 
taclcli' Were iittadu'd and conni-cted with the HchoDiier so as to secure as strong a pull as 
possible to move her from her bed in case she should not iloat entirely free. There was a 
general excitement as the time of high tide draw near, and the water began to flow about the 
bulge of the TOflSel. At last the stern commenced gradually to rise, and then the hull to 
nndulato, and after a few hearty pulls at the ropes, there was a perceptible movement of the 
whole mass, and in a moment more, to the delight of all engaged, tho SlotUerey slid gently out 
of the bed where she had lain for two weeks, and was restored, with her happy commander, 
to her proper element. Though the tide rose high enough to bring about this felicitous result, 
it was far inferior both in height and velocity to that of the preceding full moon, and if 
accompanied by a bore, the latter was so slight as to be imperceptible from the shore. 

The rhiinge of tho Mnnfriri/'s pn-iti mi wa.-s quite opportune, for during yesterday and to-day 
the two steamboats came down to receive their loads. They started back for Fort Yuma as soon 
M this was accomplished. Oaptain Walsh haa now only to replenish his water easka and take 
in a quantity of mud for ballast, and ho will bo ready to set out on his return voyage. 

The arrival of the steambottts and the proseooe of new faces has £ormed an event in our 
monotonous lifis. These boats are mn by two of their owners, Hessrs. Johnson and WOoox, 

who have been for several years engaged in n ivigating the lower part of tho Colorado. Upon 
tho establishrnont of Fort YLiiiia, it w.i.-i found a ineasuro of economy to supply the post by way of 
the Gulf and the river instead of by tho overland route, and for a year or two freight waa 
carried vp in lighters, which irere poled along or haided np by hand. The rapid current, the 
shoals, the marshy banks, tho unknown rharacfor of tho country, and the proaenco of hostile 
Indians, were obstacles in the way of inaugurating navigation that few men would have sac- 
cesafnlly overcome. At bosinees increased a smell steamer waa procured, but, owing to some 
defect in the boiler, ])lew up before it had been long in operation. Anntlu r wa^ then Imilt, 
and a short tiroo ago a third and larger boat. The two latter now ply regularly between the 
head of the Gulf and Fort Tama, and secure profitable returns to their persevering and ener- 
getic proprietors. These have tho good will of the Indiana, and by contributing a certain 
amount towards staying the cravings of their stomachs, are exempted from thefts and other 
molestations. 

The steamboats brought down a fair stock of passengers of both sexes, from tho nearest 
villager. They were, as a whole, better Innking than the pair we had seen. .'Several of the 
men had good ligures. The women were rather too much inclined to embonpoint, with the 
exMption of the young girls, some of whom were by no means ill-favored. Bright eyes, 
white teeth, and musical voices, they all possessed. In point of apparel they were about as 
deficient as the men, a very short potticoati their onlj garment, taking the place of the strip 
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of ootton. Whfle the ateamboats w«re unloading both malM and females aat in groups about 

the decks, watching the haiiJs at work, uml liaviiif; a good time themselves iloint^ iinthiii}.'. 

The rumor of the preparation of aa expeditiuu to ascend the Colorado was ioiig ago circu- 
lated among tfae adjacent tribes, and bas occasioned nrach interest and excitement. I am told 

that cnrions inquiries have been made of the troops by the Indiana abont Fort Vuina as to the 
object of the enterprise, and the half understood replies, have been transmit tod, with many 
amplifications, up and down the river, occasioning all kinds of surmises concerning our pur* 
posea and probable movements. None of the Gocopas were disposed to cultivate us, nor waa 
there much in the appearance of the camp to tempt them from their comfortable (juarters on the 
steamboats. We could see, nevertheless, that our operations engrossed a good deal of their 
attention and oonvenatton, and that nothi^ eecaped tbeir keen-eighted inspection. The aiae 

and nppearnnco of our unfinished boat evidently difiappointed tliorn, ar:d I flunk they reparded 
it, and the expedition altogether, as rather a poor all'uir, and derived much amusement there- 
from. One or two long-legged fellowa, the wite of the partj, were fbremoat in facetiom criti- 
ci^^iii. Tlicy seemed to be pointing out to their feinnlo companions oor makeshifts and defi- 
ciency in numbers, and were, no doubt^ very fonnjr at our expense, for their aallies were 
received by the young belles with great fiiTor and constant bursts of merriment. 

Before the ateamboatH left, I was so fortunate uh to i^ecure the services of Mr. Robinson, who 
i'^ to arciinipaiiy me up the Colorado as pilot, for wliirli duty liis experietico on the river emi- 
nently cjualitics him. IIo hm gone to Fort Yuma with Captain Jolmson, but intends to join 
me in a duff at the end of the month, at which time I infonned him that I ehovld be ready to 

start, thniiL'li the steamboat people think T will not be able to get thi- boat launched much 
before the Ist of February. A great aoorce of anxiety ia removed now that 1 have engaged a 
capable persmi for that responsible position. 

The work upon the steamboat hjis meanwhile gone busily on. The riveting of the sections 
has been completed, and the joists have been bolted upon the bottom, making the hull, to all 
appearancea, abundantly stiff and strong. The arrangements for lowering the boiler into ptaoe 
were entered upon with some trepidation. A pair of ways had first to ht made, conducting to 
the bottom of the boat, and then the heH\\v mass hoisted upon the upper end, from whence it 
could slide down into position. The breaking of a rope, or of one of the half rotten sticks of 
timber, woold have brought the whole ooncem suddenly upon the bull, which it would have 
crushed like an e<;}r^he1l ; luit nothing gsve way, and at noon to-day we had the satisfactioo of 
seeing the task safely iiuished. 

The digging of the channel from the pit to the river was then commenced, and the men 

labored hard at it till dark, almost completing' tliat also. 

December 21. — Ou the morning of the 16th a uortliwester set in, and, with the exception of 
a abort lull yesterday, bas been rajpng furionsly np to the present time. The river has been 
overspread with a thick hnzo, ah^|^ sea rui\nin^, and the spray driven by the gale over the 
flats. The tents were f^trongly necnred, particularly the observing tents, for the transit waa in 
good adjustment, and I hoped that it would nut be diaturbed. For one day and night the 
result was doubtful, bvt yesterday morning a gust came that settled the bu.sinc.<«s, and put an 

end to a very unpleasant etato of sjuspeurse. One rope and tcnt-pej; still held on, fiirniin^ a 
fixed centre, about which the tent was whirling and waving like a handkerchief, thumping 
i^^at the transit stand, and undoing the labor of many a long night. The photographic tent 

made a dean thing of it, apjmratus and all, but that w:** eomparatively of little importance. 

Our friend, the captain, has iiad a miserable tiwo getting in his mud ballast, and, I think, 
has wished himself back in the guUey. The current and shoala and the loose bottom made 
his position a dangerous one. I suppose he found he could not $tHnd it any longer, for he 
tripped anchor this morning and made a precipitate retreat, the Mvtiterey looking as thoitgh 
she were being cuOed out into the Gulf, while Captain WaUh, with hair and eoat skirts stand* 
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iii^' ijiit liorizontully in the gale, {Mntomimed farewell to na aa we watched, ragretlblly, the 

The ncccasit/ of digging a pit to builil tbo steamboat in baa boon atteuilud with one advan- 
tage, aa it has secured a parti^ shelter to the workmen, withont which, for the last day or two, 

the operations woTiW liavo hopii nt a stanr!«till. Tlio sliaft wnn yostonlay raisciHo its jiliico. 
This waa the last heavy piece that liad tu be handled, and the rest of tbo work will bo attended 
with little riak. An original defect in the steamhoat, noticed daring the trial trip, was that 
tho coniioctiiig rods between tiie piston and crank played in slots cut so deep into the stern 
that M'hon tho boat was in motion tho water would rush in. Tliu luwer portions of tho slots 
have had therefore to be covered up, and this has raised tho connecting rods and thrown the 
whole cn<rinu out of adjustment, occasioning a most perplexing disarrnn^i nicnt. ainl one that 
has given Mr. Carroll two or tliree flays of trouMesome work to renu-'ly. lie thinks now he 
bos succeeded, and that the part« of the ongino are tittcd so tbat it will run smoothly. 

Yesterday several Indiana appeared suddenly io eanp, aa though they had been blown firom 
the north by tho gale. Fearing lest a too liospitaMe reception might bring the wliolo tribe 
npon 08, and make a serious inroad upon our moderate supply of rations, 1 ordered the cook 
not to give them anything to eat. As bed time approached they looked bine with disappoint- 
ment and hunger, and I thought that by ninriiiiig they would have disappeared; but the latter 
part of the night was dark, and the sentinel, I suppose, not very wakeful after a liard day's 
labor, for this morning I fonnd them seated arouad fbe fire, shining with repletion, and in a 
high state of glee. Tliis evening the preparations to guard the provisions were so elaborate 
that fliey gave up in despair, and started home in a very unamioble frame of mind. 

Now that tho Monterey has gone, our littlo party has exclusive potiscssion of the mouth of 
the Colondo^ and the oamp looks drearier than ever. Two of the men were compelled to 
ascend the river this morning for fresli water. They have UOt returned, and the late hoDf and 
the storm make us somewhat anxious for their safety. 

Deeember 28 .f— The last day of the northwester was attended with a pelting rain— the first 
we have experienced since leaving San Franeisi o. In the midst of it the men sent for water 
returned. The boat had several times been on the eve of swamping in tbo heavy sea, and 
they were almost worn ont with oold and exposare. On the morning of tho tSd the gale had 
Bul siLle.l. and there was u sudden trausition tO a cloudless sky and soft suiDnier temperature. 

Theru has been time to jihice the transit again in the meridian, and to (jhtain iluring the last 
two or three uigliiji some good observations of moon cnlminatlODS for longitude. Uaving a small 
telescope, I have been able also to observe several ooeultatbna, and think that the poaitioo of 
the mouth of the river will be accurately fixed. 

Game is now abundant. There have been largo accessions of ducks and plover to our neigh- 
borhood since the storm, bat no one has any leisure to ahoot them. We are atraioiag every 
nerve to get the steamlwat built before the approaching spring tiih s. T?ii1 for tho delays occa- 
sioned by the defects of her original coDStmction she would have been iinished two or three 
days ago. The essential parts are now complete. On Christmas day the boiler was filled and 
steam got up. The engine ran bcautiluHy a great triumph to Mr. Carroll after the trouble 
he hu.s had with it. The boat is well modelled, and presents a gay appearance nOW that she 
•has bccu |>ainled. The word "Explorer," printed in large capitals upon the wheel-house, 
dengnates her title and object, .•^omo oi the carpenters' work has still to be done, but this 
will not oci-asioii any (h-hiy. It beiiig necessary to provide a stoi k ol' li- .v, t loil before starting, 
as tho mcu are all busy upon the boat, I told two or three Cocopa indians, who came to see 
us yesterday, that if they would go after drift-kga, and haul them to camp ontil dark, they 

shoiilrl !i:ive plentx t<i eat ;ind a large piece of cotton cloth. They were sirotig, athletic fellows, 
and alter an hour of solomu dehberation, and the further oHur of some beads and a fancy tippet, 
they agreed to go. Havin; once mide the bargain, it is but just to them to say that they per- 
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formed their pnrt faithfully, though thej became heartily clck of the business long liri'nre the 
daywu over. Eucli one, after brioging in a log, would lie on h'\6 back to rest, making horrible 
grimacM, and nibbing his astonished arms and legs. When night came I paid them half as 
much again as had been promised — thinking thnt thii>, and the virtuous consciousness of having 
for once in their li'i c-' ilr^L' uii liuiiOhl dav'n work, might induce llicni to try it again; but I 
beUera that nothing that there ih in camp would have prevailed upon them to repeat the 
experiment. 

As the sCHSon of high tides draws nt^ar, wo have had somewhat of the anxiety felt by Captain 
Walsh lest the rise of water should fall a foot or two short of oar expectations, and the Explorer 
be obliged to remain on top of the bank. Last night'a tide qnite dispelled any rach apprehen- 
aioDS. It still wants (hroo or foisr ilnys of full moon, anil the walrr r>'se abovL" the surface of 
the waja. It is likely that it will be high enough to-night to permit the boat to be launched; 
hot I prefer waiting a day longer for the arrival of Mr. Bobinaon. He bad expected to be 
here by the 25th, and I am much diimppointed at his non-appearanoe. Every day nt sunset we 
have watched for the appearance of a boat from the north. Thia evening we thought it waa 
in sight, and collected upon the bank to meet the new comers. The figures were distinctly 
visible, and we were even confident that there were voices shouting to us. The object had 
arrived within a few hiii'dred yards heiore we were nndecoiverl, and the sujij'osed lioat and 
crew turned out to be the trunk of u tree, with short ntunips standing upon its surface. 

Deetmber 80. — Testerday evening the appearance of a boat in the distance waa no delnsion, 
and we had the pleasure of welcomiiiL' ^^r. Robinson back to his semi-nquatic honiestead. IIo 
was accompanied by Mr. Bielawski, whom 1 had engaged in San Francisco as hydrographic 
aanatant, and bj Mr. Jaaper 8. Wbiting, the aecond in command to Oaptain Stone upon the 
survey of Sonera. Mr. "Wliiting is to start with a small party find survey (he coast as far as 
Guaymas, where he is to be joined by Captain Stone and the remainder of bis expedition. 

The delay in Mr. Bobinaon' a arrival waa oocaaicmed by the length of time it took the steam* 
boats to ascend to Fort Yuma. The river is said to be unusually low, even for this season of 
lowest water, and the difficulties of navigation corres])ondii)gly increased. A detachment of 
my party, sent out byway of Fort Tejon to procure pack mules, had reached the fort in safety. 
All of the membera of the expedition, excepting those that are with myself, are now assembled 
there. Tliey are not expecting to see ns much before the Ist of February. The only unfa- 
vorable intelligence was concerning Dr. Newberry, our geologist, who, I regretted to learn, 
waa very ill when the gentlemen left the fort, and entirely unable to join them, aa he had 

hoped to do. 

The new comers were surprised to find the steamboat ready for launching. As the water 
had risen just high enough during the preceding night to float her, we knew that there would 
be no difficulty in taking her out on the next tide. Steam was gotten up and lines prepared as 
midnight approached. TIte water rose almost high enough to overflow the bank. There was 
enough for our purposes and a foot or two to spare, and the brilliant moonlight enabled the 
work to be performed as easily as by day. At the inatant of high water, before the ebb 
current could attain mm h strength, the engine.-* were put in motion, and the little boat backed 
alowly out into the stream. She was then brougiit round to the gully and moored securely in 
a poi^tion a little below that which bad been occupied by the ifonlercy. 

This moniing tlie " Kxplorer" underwent a critical inspection. She is fifty-four feet long from 
the extremity of the hoye to the outer rim of the steru wheel. Amidships, the hull is left 
open, like a skis', the boiler occupying • third of the vacant space. At the bow ia a little dedr, 
on which stands the iirmanicnt — a four-pound howitzer. In fnint uf the wheel another deck, 
large enough to accommodate the pilot and a few of the surveying party, forma the roof of a 
cabin eight feet by seven. Nearly every ncwly-laundied craft ia supposed by those interested 
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to 6«m1 ite pred«oeflM>ra; liat I imagioe few IxMta Itxn ever b«6a ranreyed by tbstr Votltlera 

with as much admiration and complacency. 

The tentft were struck this morning, the instrnmeuts aud movables packed, aod the whole 
day spent in loadii^. Mr. Bobiaaon wu of opinion that all of the prOTinoas md expodHioD 
property could not be carried at once, end that two t^ips would have to be made,at least^aa fiff 
as the head of tide-water, beyond wbiob point tbei^ would be less danger. There was a 
chance, however, that to-night the bank would be overflowed, and I disliked to leave anjrthing 
behind; so package after package waa h-tuwed awuy, till the boat was sunk down to the extreme 
limit that pnidonce would instify, umi \\ \\;d \mis left it \vu> fnww] the two skiffs would hold. 
These are to be towed ulongstdu. A small op that bclongod to Mr. Itobinson, and which the 
Sooora expedition has pnrduiaed ftou hint ^ eacpeet also to tow twraty milea np tlie river, to 
a point where Mr. Whiting is to join \m party. The nij^ht promises to be perfectly quiet, or 
we would not be able to start with our present load. The proper time for a steamboat to leave 
ie two or throe hours before the ebb. This evening the tide is coming in with great force and 
repidity. At low water the surface was one or two feet below the low-water mark of tiie iMt 
fall moon tide, which portends a corresponding increase of elevation at high water. 
' Oar taak baa not been oompleted a day too soon, for there is every indication that by 8 
o'clock to>morrow morning the country will he entirely submerged. Before that time, however, 
we trast to have bidden a final farewell to Aobinson's Landing and the mouth of the Colorado^ 




CHAPTER II. 



MOI TII OF TIIK rOI.dltADO TO I'OKT Vl!MA. 

DlPAHITBK FROM R0I11!<,M)N's t .ASI»IM«. PeBILOD9 POSITIOS — MlKTLXn tt till STEAMER FHOM FOBT TCVA. KlSDHtSS OF CMITAIN »H/- 

cox — Dtwaimox or utvitB. — Caiip *t cowi'a vii,ia<;i, — Ari-KAiiAXC* of ijiuunh. — Xo«Tiiwit«Ti:a — CiuitACTia or Vavhu. 
noa.— UnvTACLu asd MmcmTuw nwomuD.— Aoaotm tm Dmmoib— Kutn mxrtomoa or nwr.— A rmmmu 
mrHMMmn ^■tkamtAmM ■Manmi.— A aiank umaim,— Rin n twr nMA.—9inM»m mumnia maan^—MaMntL 
AT mt Tiru Pwowwuir w rar— Amua or imaiw.— OtMutwi ot mnum w Mmme*— TteF or n hmp 
«MK i«<UfUMaa»->lmimv wiiB.nwHamT--Tinu wmm.— Bii»»arMHniMiiovnnm.--8inHam 

non to miT IBM mr Tmu. 

Cam/) 2, Cocojia Village, December 21.-- At niidni|>;lit steam tras gotten np and all handa 

rou-Lil i'or iminediuto depurture. The two HkilT-, wish tin ii limvy hmU, wore fintened aloog* 
side, and Mr. Whiting's sloop attached hy a towliiio utttcrii. Tbo atmosphere was clear and 
pruroiiiidly quiet, and tho moon's rays, flashed back from the mirror-like sheet of water, made 
it almost as light ns day. But for the roar of the rushing tide, and the occusional swift passage 
of mme floatinp pub'^tnncc, tho expanse of water wonld hnvo seemed a« still and motionless as 
a lake. The party was disposed so that the boat would be in perfect trim — a iiecessary precaa- 
taon, for the gunwale waa scarcely six inchea above the aorTace of the water. The lines were 

then cast loose, and witli a shrill scream from the whistle tho Explorer started out into the 
river, and in a moment was shooting along upon the tide with a velocity that made the high 
bank seem to spin aa we glided hy. 

For some time all wont well. Xot a ripple broke njion the surface. We kept at no great 
distance from tho bank, long stretches of which were rapidly passed, till, at last, as we wcru 
entering a bend to the west, a little breeze from the north sprang up, and the tide making 
agUDSt it at once occasintu <1 n disturbance. As the wind ireshened, waves begaa to rise, and 
the water to da.^li into the boat. Tlie prospect was somewhat alarming, for even throwing 
overboard the cargo wonld not have saved the open boat from swamping bad the breeze con- 
tinned long enough to have raised a aea, and thongh near the land, tho strongeat swimmer 
would have stood little chance in siu li a current, with nothiii}; io clinp to but a steep bank of 
slippery clay. We shipped so much water that we were on tho point of commencing to lighten 
the boat, and I think if the wind had held fifteen minntea longer the Colorado expedition 
would have come to a disastrous issje; but the breeze died away as suddenly as it had s[)rung 
up; the water again became smooth, and in a couple of hours all danger from winds and waves 
was over; the low banks on the opposite side came in sight, and the broad and hazardous sheet 
of Wat^r narrowed into a moderately sized and shallow stream. 

Twenty miles above Robinson's Landing Mr. Whiting perceived near tho shore tbo camp fire 
of his men, and left with his sloop to join them. A few miles higher up tho firewoo<l gave 
out, and the whole party being exhausted from want of rest and hard labor during two sue- 
ccosivc days and nights, we stopped for a few liours for sleep and brcukt'ast. Our steaiiilmut 
does not furnish accummudutions for cither sleeping or cooking, and every night the men will 
have to camp on abore, a matter of little importance, as it is quite impracticable at night to 
navigate the lower portion of the CSolorado, and the river will not be likely to improve as it ia 
ascended. 

We breakfiiated at rather a late boor, and afterwarda the men took tboir azea and laid in a 
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8fork of firt^wii' il. As wo wero makiri}; rt'iidy fn start tin- somiil of jimiMIi-s wm-* lifiiril, and in 
a few moments one of the steaiuboaU from the fort i^Lot out from beliiiid u bend which bad 
coDoealed her •pproach. The people on board were no much eatODiibed st the ti^i of onr 
boat, which they had oxiu cted to find still uprm the wnyn at Robinson's Landing, that they hud 
got some distance down the river before they thought of stopping. Than they rounded to end 
healed op alongside of the heok, n hundred jmrdt below. Oeptain Wiloox wet in conmnnd. 
He hid broqght letters for our party and lii wspupors, the letter containing intoliigonce of the 
ontl*reak nmonp the Mormontt. I)r. Newbi-rry Imd m-arly ffrovcrcd from liis attack of illnc88, 
and Loped to be uble to join me at the fort and uccumpauy the steamboat up the river. Cap- 
tain Wilcox gave ns a piece of froah beef and a spare mdder, and notified vs that tho river 
below the fort was in a won^o condition than lie liai! ever known it to lie. He very kindly 
proposed to carry to Fort Yuma for me the articles that wore in tho two akifi's, and told me 
that I eonld leave them at a certain place on the bank in charge of the Indiana, who would 
deliv(-r them ssafi'ly to him as he panned by on bis n tini!. I was ^lad to accept this offer, for 
towing the loaded boata hud considerably iinpoinl the Explorer's progress. When this 
•rraogement had been made, he bid us good-by and porsned his way down the river to meet a 
Teasel dfuly expected from the Oolf, while we it— ad alon^ in the op[)osito direction. After 
travelling for a few hours without intermption, we reache<l the point that had been designated 
by Captain Wilcox, and aa it was becoming somewhat late, made the boat fast to a tree and 
went into camp. 

Between camp and the point al)ovc Robinson's Landinjr, where tlio Colorado narrows, tho 
character of the river baa been generally uniform. The banks are low — in few places more 
than eight fiset in height— and the oonntry flat for a long distance beyond. On one or both 
sides fhiTO is usiiially a fritige of willnw and i-.ittotnvood, or a thicket of hi^jh reeds. The 
channel is circuitous, but thus far there have been no very sharp bends. In low places bas 
the depth of water been less than twelve feet Sines branch in every direotioOt and many of 
them might mislead a person nnac>|uaii)te<l with the localities. Tho current has been mode- 
rate, averaging about two and a half knots an hour. At this place, which is forty milea above 
Bobineon's Landing, tho tide raiaea the river two or throe feet. The water is perfectly fresh, 
of a dark red color, and opaque from the qnantity of mud held in suspension. 

We found a large party of Cocopas — men, woincn, and children — waiting on the bank, with 
grinning faces, for tiie arrival of tlio "chiquito steamboat," aa they call our diminutive ves:<el. 
They bave been thronging aboat the camp fires all the evening, chattering, laughing, beggii^, 
and koopinp a Kharp lookout for t liances to appropriate any small articles. 1 had no hesitation, 
bowever, in leaving the packages of provisions and stores tilkon from tho akiils piled in a 
conspicnoos place near the edge of the bank, merely notifying them that the things belonged 

to the other steamboat. They reap too mncli lietiefit from the parties who ply repnlarly past 
their villages to risk losing all by a single depredation. One of the Cocopaa seemed to 
apprehend that my mind might be ill at ease in regard to the fiafety of tlie property, and 
disinterestedly ofiered to remain and watch it, and deliver a letter from me to Captain Wilcox 
when he should arrive. As be expected me to be equally disinterested, 1 gave him a piece of 
cotton, of which he was much in need. A few are provided with blankets, but nearly all, 
males and females, are on a scanty allowance of clothing. The women gencndly have modest 
maimers, and ninny are pood looking. Tiiey have a custom of jdnstering their hair and scalps 
with the soft blue clay from the river bank, the effect of which is not at all pretty, but tho 
day is said to be a thoroagh exterminator of vermin, and as such most give them a great deal 
of comfort. 

Camp 3, January i, Iti^S.— A high north wind has been blowing since morning. The 
dtstanoe aooompliahed has been much diminished by it On the desert eastward, we have 
aeen the sand, in dusky doud-Uke maasea and great oolnmns, drifting and whirling towards 
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the 6dl£ The (lifliriiltioi; or luivipntion are inoroaHinfr, though none are of a cbaracter to 
involve inoro tlinii a dflay. Tlie river is oxretnlinu'ly crooked, and the current, in boidc of the 
bendA, ban been, at least, four knots au liuur. Sharp turus, saud bars, and shoals are con- 
stantly eDconntered. Then an no tocIeb, and the sMtga, though nvmerona, are aeldom 

daii;;or(jup. The Explorer work^ adminibly, and turns the bad corners willi greater facility 
thau a larger craft. Wo bnvo grounded several times, but iu uo case have been detained more 
than a few momenta. It ia not worth while to make any attempts at apeed dnrin^ the fireaent 
8tTif!;o of water. We have been stciuriiiif^ <o-day eight hours, exclusive of the time occupied in 
taking in wood, and are twenty-four miles from last night's camp. This, considering the 
strong head-wind,we think a good mn. The boats that ply to FortTnma save time by having 
regnlar wood depots at convenient intervals. We are obliged to .stop and cut wood whenever 
it is wanted. There is plenty of excellent fuel all along the bank. The dead mesquite, willow, 
and Cottonwood trees, instead of rotting become seasoned in the pure dry atmosphere. Tlie 
mesquite has a particularly close, fine grained textnre, and makes a hot fire. 

While the steamer is in motion a man stands at the bow with a sounding polo, wliicli he 
keeps constantly employed. Captain Robinson, on the after deck, pilots the boat, and assumes 
her entire management. One most be a good while npon the riTor to acquire the experience 
and skill that are requisite in order to run a ho:it sncressfully. A knowledge of the locality 
of the deepest water cannot be imparted. The rapid current, the loose character of the soil, 
and the sedimentary deposits ooeaaion great and sadden Tariations in the river bed, and the 
channel has been known to shift from one bank to the other in a single night.* From the 
formation of the banks, from the appearance of the water and the eddies, from the direction 
taken by pieces of drift-wood and other floating substances, and from the character of the 
islands and bars visible above the surface the experienced pilot can do mneh towards selecting 
the proper course, thougli at tlie present stage of water hrmfs rnroly pa«8 over even this portion 
of the river, which is i*aid to be better than any that has been navigated higher up, without 
running aground many times a day. If there is a chance of finding a better place the boat is 
hacked off. If not, she is forced over tlie slioul by working licr in the siiiid, with the help of 
the engine, poles, and lines fastened to anchors or trees, and hauled upon with the windlasi. 
The bars are composed of soft and loose material, and may always be passed with more or less 
labor, depending, in a great measure, upon the skill shown in the employment of the different 
methods of extrication resorted to. 

Camp 5, January 3. — ^Two days of hard work have advanced ns thirty-one miles. The 
general appeunn < > li the country and tlio river undergoes no change. Tlie average depth of 
water in the channel is becomirig less, probably not exceeding nine feet. The bottom is very 
irregular, the soundings sometimes varying in a distance of a dozen yards from two and a half 
to twenty-one feet. Last evening we reached a place where the river was very wide and filled 
with snags. The shoals extended all the way across. While trying to extricate ourselves 
from a broad sand bar by backing off the rudder got jammed by a snag, and could not be 
moved. An anchor was then let go, and lines carried in a skiff to the shore. It was some 
time after dark when the boat wa.s brought .doitgside of the bank. The rudder was unshipped, 
and the stock found to be bent, but by heating and banuneriDg with an axe it was at last 
straightened so as to be serviceable. To-day three hours have be«i spent on ^ fdioals. We 
irould scarcely be dear of one obstmetion, and tiie boat afloatt befi>re she would ran aground 

• Tlw «eean«aes of «ari)Miaak« hM,at ttass, ssdesslysflMted On rivar tanks and lMd,«alii(|r«hBaglagaMlrfcaB 
uddMHMtar, esvlag la Isig* diets «( th* blui; miar iqi limghi. ftmloB vum dinwli, «|ifmitliig ■nan aa^ cmitiQg 
fmili ohrtnielkin*. In Homnlwr, ISSt, wliNc • srlwoDer wm at melior thirty mile* almfe the montl) of Hie rim, and 

ft<nlitii; ill fmirt.'i-n fict iif viiid r, tlii i.' .inn- n isrcnionitcirT runiMiiip unil ^ll■xk, hi.'l llj ■ ' ! i- .n 1 " is m Mi tily foTCKl 
up, leAiiiog the vamsi agrooDd, with only Uuce feet of wftl«r aiuuiui b«r. In tliat iHwitiua rvniaiue*! liU tloatod off b/ 
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upon another. Oaptun BobioBon tells me tlut he hei never knowD the nsvigatioii to be lo 

difllcalt. 

Fort Yuma, Jaauanj 5. — Day before yesterday, after making fifteen miics, a broad bar wa« 
eneoQntered, over wbich the boat was gradnellj mrked. The weter above waa afaallow, and 

the cnrrent swift. TIio stcnitn^r Inst lior stocva'^'o wny, niid her liond swim;; roiiiid wifli n pood 
deal of force, and slid some diHtance upon the higbetit part of the bar. An anchor was carried 
oat, but it came home. Another was placed at a greater diatance, bat it too fiuled to bold. 

There being no frees iioar by, a Lmfr linp was then taken to a sTiaf:: on the opposite »h\c of the 
river. After heaving upon thia nearly half an hour the boat waa loosoD^d, and her head almost 
tamed ap stream, bat jost then the snag broke, and she swnng back harder than ever. Night 
Ml while she was fast agronnd. I was desirous of reaching Fort Yuma on the following day, 
before the departure of the mail for the next steamer, but as wo wore still fifty miles distaat 
by the river there reemed little probability of accomplishint!: it. Captain Robinson, however, 
informed me that ten miles higher up was the residence of a white settler, whore a horse could 
\h' procnrod, and tluit lie could row mo there in a skiff by fen or eleven o'clock, which would 
enubic Die, by riding the rest of the night, to reach the fort by daylight. Taking a man along 
to poll another ear, we started an hoar or two after sunset The night was datk, and asual 
very cold, and the freezinj; temperature seemed to XM the more gien ing after having been sdl 
day under a hot sun. The current would at best have been hard to row against, and the dark- 
ness, whiob made it impossible to keep in the obannel, enhanced the difficulty. After an hoar 
or two Captain RoMriHou began to su,«pect that lio hnd gotten olT fron> the river into a slue, but 
fiodil^ that there was still a current determined to keep on, knowing that there most be an 
outlet Romewbere above, though the distance would probably be rendered greater by the 
deviation. Hour after hour passed without our being able to form an idea of our position. 
The night grew colder as it advanced, and a keen wind from the north set in. In some places 
we bad to get into the water in order to lighten the skiff over bare where it was too shallow 
for it to pasa. Our feet were nearly frozen, and our bodies paralyzed with cold when we 
reached, about one o'dock at night, a portion of the river wliii li Captain RoliitiHon rccop-ni/.ed, 
by the light of the newly risen moon, to be near our dei«tination. As we drew up to the bank 
the familiar sound of barking dogs greeted us, and we harried our benumbed limbs ashore to 
reach, a.s pnon as pospiMo. the expected haveii. Tlie diHajifmintim-nt wc mot wa.^ a grievou.s 
one. The house of the proprietor of the estate turned out to be a rootless structure surrounding 
the four sides of a square, the log8 of which it was built being placed close eoongh together to 
exclude a horse or a cow, but affording no more shnlter nor warmth than a rail fence docs to 
the lot it encloses. Three or four men wrapped in blankets were asleep around the embers of 
a fire, their feet in close proximity to the cods. An eld ladian, a dog, and a pig having no 
Uankets, and unable to sleepi, were ooucbed together near them. One of the uieti roused up 
at our entrance, and [nit on some more wood. In reply to my question.';, ho informed me that 
the owner was absent; tliat tlie horses were out grazing, and could not bo caught till morning, 
and that there was nothing to eat or drink upon tiie premises. As a partial proteetion agdnst 
the raw blast which ru-<hcd through the openings between the logs, he told me that I was 
welcome to share his couch. It was an excellent opportunity to realise the proverb aboot 
misery and bed'fellows. I was stiffened with cold, and grateftdly aeeepted the faoepitable offer 
of my new acquaintance, turning in for the remainder of the night between the dirtiest pair of 
blankets, and, meaning no disparagement, with the dirtiest looking man I ever saw in my life 
Captain Robinson and the men with us were similarly accommodated by the others, and the 
party settled down into an apparent state of repose, but we were so cold and wet that we were 
enable to sleep until the arrival of day brought sunlight and warmth. I woke when the son 
was two or three hours high, and it felt then like a summer morning. Robinson and the boat, 
men had gone back to the Eipkrer. The other men were at their work, catting wood for the 
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stBMDboat oompMiy. I bunted up eompunon of the pFevMNH Bofi^lity end preyeOed upon 

bim to try and catch me n hori^c, wliirli liR succeeded after an hour or two in doin^r. Ho some- 
what objected to my ridiug the animal he had caagbt, ioformiiig me that it was a stallion of 
greet spirit and vehie that had been left m duurge of hie matter, and haTing been mnnii^ koae 
for sofflo weeks would perhaps be «o wild aa to do injury not only to his rider but to bimsoir. 

The object of ttiis solicitude did not look at all dangerona, bat I mounted bim with great 
caution and started for fbe fort I soon found that my cbai^r was not Hkely to volonteer a 
faster gait than a loisarely walk, and, with a half drcud of ronsiog some slambering ires, 
touched him with tlio spur. This producing no cfl'ect, I dug the spur into his side a little 
hurder, uud at last, with the help of a stout cudgel, broken from u tree, urged bim into a troU 
By an energetic appliance of the stick and both beds, the bst twelve mUea were accomplished 
in a little more than three honrs", when the brute pubaided again into a walk, from which 
nothing coald start him. While pondering over the idea that m; friend on the river was a 
pneticst joker, I met an ox team and wagon, with two or three Hezioans tradgiog akogaido 
and a white man lying on his back on top of the l >ai1. TTo roused np as I passed, and inqnired, 
with a muddled air and thick utterance, what I was doing with bis inend's borse, from which 
I inferred that be was the owner of the plaoe where we bad passed the night, was tiie costodian 
of the animal in qnestira, an^ was also somewhat intoxieated. On being informed of the 
oircamstances of the case, be expressed great indignation, assuring mo that the horse was the 
most valuable one in that part of the country; had been left with him as a precious charge; 
that be woold not ibr five humlred dollars have him subjected to a chance of injury, and that 
I nmst at once diamonnt and let him bo driven back by the Mexicans. Fort Yuma being 
nearly tifteen miles distant and the day somewhat advanced, I tried to convince him that no 
great iajurj woold be done by a few boors of earefnl riding; bat| under a strange inlatoatioa 

regarding the value of the aniniii! I was bestriding, he persisted, with drunken obstinacy, that 
be ebould not be ridden a step further. 1 waa revolving the probability of being able, by a 
sodden Tiolent attack of whip and spar, to excite the cherished beset into a trot, and thai 
escape from his guardian, when the latter all at once changed hi»* mind and told mo that every 
horse be had in the world and all that his friends had were at my disposal as long as I wanted, 
and, after an affectionate aqneexe of the hand, gave me a benign smile, and falling upon hia 
badt called to the driver to go on. 

The road to the fort was through a flat and desolate looking country. A few miles of it 
passed over a point of the great desert to the east. Bunches of grease wood and stunted 
cedars compooed nearly all the regetation. A bevy tii qoaU woald -oocasionally start np from 
the bn-shes at my approach, and two or three times a coyote ran across the trail. A cnuple 
of straggling Yum as, from a village that could be seen at some distance towards the river, 
oame sanoterii^ by and helped to break the monotony, bat it wis a dreary eight honrs ride, 

and I was glad enoiij^h when, a little befuro Funset, tho flag.*t«fT that stands on the parade of 
the fort came in view. The whole distance was only aboot twenty-seven miles, and, with a 
good riding animal, might baTo been easily made in three hours. By the river the dislanoe 
between the same points is said to be more than forty miles. 

During the latter part of the journey the picturesque and singularly shaped peaks of the 
range of mountains beyond the fort appeared to great advantage — the beantifol outlines of the 
dark blue masses being drawn in distinct relief upon the illuminated western sky. 

Fort Yuma i.s built upon the west side of the river, on the top of a gravelly spur that 
extends with a steep bluff to the edge of the stream. A correspoudiug precipice upon the 
opposite side forma, with the other, a gate throogh which the united waters of the Qila and 
Colorado flow in a comparatively narrow bed. The mouth of the Gila is jn>t above. The 
southern emigrant route to California crosses the river at this place. For ten or fifteen miles 
north and sooth the valley is inhabited by the Ynma Indians, a fow yean sgo the moat poworfid 
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aod warlike of the Colorado tribet. Oppoaite to Ae ibrt id anticipated town has been located 

and flenominnfofl Cnloratio City. At present tliore are but a few strapplincr Iniildings, the 
principal of which are u store, blacksmith's shop, and tavern. A. good ferry has been estab* 
Helled b j meaae of a rope, whtdi ia atietohed acrwn the river, and to wbieb a laif;e boat is 
attached. Thh I found out of order, and the son of the proprietor of the store rowed me 
ovor in a skiff. Ascending the steep acclivity, I reached a level plateau that forma the parade 
ground, and about wbieb tbe booses and barradu are bailt The sentinel pointed oat the 
oflicers' quarters, and imparted the intelligence that the gentlemen of the mess wore jast going 
in to dinner. I had the pleasure of meeting several old friends among them, and tlio unpleasant 
features of the preceding twenty-four hours wore soon forgotten in the cordial welcome and 
bospitable entertainment that I experienced. 

January 9. — For two days the arrival of the Explorer was almost hourly expected, and her 
non-appearance last evening made me uneasy, but about dark the Indians at the fort, who are 
always tbe first to get intdligenoe of wbat is taking place on the river, imparted the news 
that stie was rlnso at hand. Karly tlii-^ morning the steam wliistio was hoard Mowing, and soon 
the Explorer came in sight at a turn not far below the fort. The Ynmas were out in force 
to catch tbe first glimpse of the long expected steamer, manifesting more intereat than tbe 
Oocopa^ had done. 

I met Captain Bobinson at tbe bank, who informed me that on the day that he had parted 
from me they had broken « rodder agmnat a anag, and bad 1>sen obliged to stop and make a 
new one, which had ooeaaioiMd fin detention. 

There arc several preparations to he made before wo shall bo ready to start| and to-day 
being f^uturday we propose to defer our departure till Monday morning. 

The diflSsreat detabhmento of tte SKpeditioii am now aaited. While awaiting the arrival of 
the boat the two parties from Fort Tejon and San Diego liavo been encamped on the river a 
mile below. The interval has not been idly spent. Dr. Newberry, assisted by Mr. Mullbausen, 
tbe artist, has made valnable natnisl history collections, to add to what was obtained while on 
the way from the cou>t. Sir. E^^lofTstein has nearly comploicd a series of topographical sketches 
of tbe adjoining country, and Mr. Taylor has been taking meteorological observations in coD« 
waSm with those of Mr. Booker at the month of the river. 

There is no grazing in the immediate vicinity, and the Mexican packers and herders have 
been sent with the mules, in charge of Mr. Peacock, the master of the train, ten or fiftron 
miles up the Gila, where they will stay till it is time for the pack-train to start. The express, 
with letters for the San Diego steamer, had left more than twelve hours before I arrived, and 
Mr. Peacock voliinteorod to ride with my letters to Los Angelos, which place he believed he 
could reach before the steamer should have left. If not, he had determined to continue up 
the Tolaa valley to San Francisco, being confident of arriving there before the 90th, the day 
when the steamer for the Tsthtnus sails. It is a formidable ride, hut as he preferred noder^ 
taking it to remaining idle in the camp I took advantage of his offer. 

The pack-tnuD win not leave till some time after the departare of the Ixwt, bat will over- 
take us near the head of navigation, wherever that may be, so as to be ready for the land 
explorations. Mr. Taylor and Mr. Booker are to wait and accompany the land party. The 
other gentlemen, with Lieutenant Tipton, who commands the escort, and who will take a few 
of bis men with him, are to go on the steamer. Oar party will number twenty-foar, which is 
about as many as the Explorer can conveniently carry. Dr. Newberry, though far from well, 
has decided to go along with us. He believes that his health may be improved by change of 
air, and, like all tbe others of the party, is anzioas to be in the midst of new scenery aod 
new adventures. Fort Ynitia is not a place to inspire one with regret at leaving. Tlie bar- 
renness of the surrounding region, the intense heat of its summer climate, and its loneliness 
and isolation have emned it to be regarded as the Botany Bay of military stations. Ito estebi 
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lishmcnt, howevor, has brought into etiliro fiubjectioii tho Yimm Indians, who bad been a 
scourge to their neiglibors and to California euiigrantB. Thoy dro a fierce and crnel tribOi 
but a much Hncr race, physically, than tbe Gocopiis. The men are powerfully built and tbe 
women better lookii:;^. As is uhvnys tlio i-iisl", (Ih y ]j;ivo ik-terinrated siiice the whites have 
come among them, and many of their foriuor warriors are now idle loaferti about tho fort aod 
inveterate pilferers and beggars. At present tbey are in a state of much excitement. There 
is a settlement of Mormons not far from (lie Cnlorailo. ;i few Innidreil niiirs abuvo, nml it U 
rumored that some of that people have been among tbe upper tribes of Indians, telling them 
of their diffienlties witb the other whites and endeavoring to secure their alliance. There is 
an impre.sMiun among these Indians tliat tlio jrnrin ii!-^ i nntomplatc, befnrc Imi^', descending the 
Colorado, which corresponds witb a rumor brt^u^'ht from tho east by the latest mail of a pro- 
jected movement into Siaoora. The commanding oQlcer of the fort, Lieutenant Winder, ft few 
days Ago, sent Lioatenant White, with a detachment of men, up tho river, with Captain 
Johnson, to make a reconnoissance and endeavor to ascertain the truth of these reports. 

Tho fact that my expedition, Just at this time, is preparing to ascend the Colorado, has 
much exercii^cd tho Indians above, who are jealous of any encroachment into their territory. 
I have tried in vain to ppcuro the services of one or two Ynnias to accompany rao as inter- 
preters. They all seem to bo unwilling to go, but Lieutenant Winder has kindly taken tho 
matter in hand and sent for the chief of the tribe, to prevail upon him, if possible, to make 

the detail. 

The river still continues to fall. The Indians say tliat they have never seen it so low. Wo 
shall be able to test the experiment of navigation at as nnfavorable a stage of tbe water as 
will jirobiddy ever be oxporicnocd. Tiie load ii|uiii the bout is to bo made as light as possiblo. 
Only six weeks provisions and such arms, Hmmunition, and luggage as are iudiepeusable, are 
to be taken along, but it will be impossiblo to reduce her draught to less than two and a half 
feet, owing to her small size and heavy boiler and engine. Tho fore and aft pieces that Mr. 
Carroll boitod upon tho bottom have answered the purpose fur which they were intended, in 
giving tho requinito strength and stiffness to the hull, but they add to the difllculty of working 
over bars and arc apt to catch upon snags. The trip from the month of tbe river has developed 
several deficiencies which wo are to-day endeavoring to have remedied. With the assistailCO 
of Lieutenant Winder and the steamboit company some extra lines and rudders have been 
provided, a few trifling damages tliat had been sustuned repured, and every possible provision 
made against the obstacles we expect to encounter in the ascent of the unknown river above. 
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FORT YCMA TO MOJAVE CAxXON. 

Dli'AnrriiK riiii« i.hit vcma. — Isiuas ooiriES. — Yoma imnMi—ft UD »tart.— Pcnpij; niM.i — K i 'ihiu's pa-.s.— Arbival or 
HAIL. — PcRPM niu. PA'R. — Reedt niKo.— VARimia or coMtixa. — Caskhiiakk ca.^oh. — Cbiiiney i'iae — PnKnrici nxxo,— 
Rapid. — BAnatEt mlaxo. — Tbe sriRES- — CuocoukTB ironrTAiMi. — lUn rock oats. — ^Tm sutrKii. — LioBT-aocm iiocx.— 
PoM-avaT UATa.— QaaAT coboaAOo VAuar.— Svioa Am toacaa aocx*.— lUaBiaiiin or bhuw.— NAToatL Rtaroar eouao- 
Tmw^DmuL wun^-Ctmuut cwuk.— Bai«wat noiwrAiaB.— TniA nw m w«— I iwmwwcb raaii wkiwtj-JCama- 
mmtm unuas — MoavHixr aocarAiaa.— Tbs iioaaitaBc.— 6i*>a muxa aiMAta. — Ranndi or uumaum nmiia to mr 
muf-ltmmmf utvm oroa wDuaa it iiuihmt.— EkOMmar «p nut MMran.— Ritbrmsi M«naTiw Mwii 
■fBuainnti.^aa8ai book.— Moavmar uXoaw— TteraD aocaa.— SaaiMne iBBaaKT.— (hanaiiani VMtar^MMin or 
Mu, wiuuwlb naK.— DimcouT m runiM tnuMa.— DiMm«BAaea or utsmrAX* «nma% taaitK— Soaaaa aocaa.— 
M«i*ia ina— Hoaran^Dairrnra umi—ttouin uumti—Tm aaanua— M«ioaT «inm«— BarDBR op avama wm 
mn.— Aa «u> AcqouvrAacB.— flarar anrrLy or raonaiaa^Tauiiaa wmi nuNAaa.— Daaiaarr aarwaaa iSKPBBMvaBi 
oa MT ABO aMBTir— Dmenc buid*— Mmatb mNM. 

Camp 12, Tuma akoala, Jbrnmry 11. — ^It wa5 the intention this morning to make an early start ; 
but the hist prepanitions', as usual, consumcil j^evural lioiir:* of time, iind it was nearly II when all 
of our party were collettoil ul the wharf.every thing putuboartJ,an(lHtcam gotten up. Our irienda 
at the garrUon camo down to sec us oR^ and the sides of the blafT were lined with Indiana- 
men, women, and ehililren — assembled to witness our departure, an<l, in ispite of their distrust, 
delighted to huve liomelhing to see and talk about. The urgent request of Lteuteuant Winder 
to the chief bad not failed of its effect, and the letter engaged (though relactantly) that two 
Inrlians should iirrornpnny ur — an oM Dicirfiin, liy tlic name of Mariano, an;! a youn^ chief who 
bad signalized himself by e>capin<; uuhurt frou a receut memorable couUict with tbe Pimas 
and Maricopas,* and whom it i)leudod to be called the "Oapitan." With ao eye to theatrical 
cffeet, not at all uncommon with their race, my two recmits delayed making their appearance 
till tbe latest moment. We bad bidden our friends good-bye, the plunk was about to be hauled 
is, and I had begun to believe that the chief had played us a trick, when they came stalking 

» The FimaH and Maticr>[ms live upon the Gll», on« or two hnndicd tnll«i above It» mouth. Tliey are itencmblc, qololly- 
di»jM«r<) IiitliiiiiM. mill i-iilihinC priialpall}' (ipcin the products tluy driiro fumi rtittiviitiiig tin- it 'Ifi' y hiivc alwayg Ixkih 
frtcodly to whitm, but, from the t'mc of tho carltckt rcconli", \ihlvt (ov» to the Yunmn aud Uojaws, wlio liavc bctn dUposed 
to rrgiud Ihtui with c<itit«nifit, an an inferior raco 

la tho jrcMT 186< the prinolpal chkf ot the Yiubh twcame murtolly ilL Upon bb death-bed be charged bi« tribe not to 
ta Ik iMklhv dan lliair aaantti, aad pnipiMM «IM if th« woold, dorian 
•spidiliea aiaiaat Ihcn^ it wovM result In tbe lattei^a coniMa vmOaom. 

After the diiefa death tiM Ttmuu, rcKardlng with aopciaHtloM Mvoreaoo his djring loJancUoitt, prep ar ed Ibr a ireKt 
attack upon the Piniiv^ ami MaricopaH vilLigcs. They notiHed tho Mojarei of their intcntioD, and a lar^c nuiuhi-r i>f pirkcil 
Mcj.ive warriorH ntilt<-il tlicmwlvi-* to tho jiorty. The iotonded vittims of tho entrrpriae ha<l meanwhile — tliiougb tbe 
oflicTB, M a nuppt^ A. i f tlif <'iini]>ih — i^nt niiid of tlie nu ilit.it' 1 itt ii V, urid not only muatcri'd tlio whole of their OWB 
force to repel it, bat obtuinni asuBtonce in m the I'.ipngnt— a «-*rlil.e trilic living within the proviuix' of Sonora. 

It waa in tbe month of S-eptember, lS'i7, t!>Ht the inrading force, numbering l-^twvcn one hundred and one hundred and 
fiUjr ot tbe moit dtotingoMtod Tana and Hojare warriori, tet out for the Plmu vlltages, under tbe guldanoe of a pnualacat 
aad aaMtioat Tama dii«>£ IHf laid ao Mnpieioa that their noveaeiit wm aniicipated, and tbe uDproledad appeamaco 
of the flntTtllage Ihegr entend ooarlDoed than that tbey had beco lucotailUl ia cflccUoc an catira aoipeba. Tbe fcw 
fahabUaata that were naaterinf about fled in apparaat tenor, and warn hotfy panned. Th» attart t ag paitjr friioired tht n 
biyond ibc ootrauco of a email calkta, irhare th^ tuddenly Ibond theanelrea inrronnded by an orcrpoworing fornu Tliey 
atti-mpieil to fly, but findin;; that impondble, fought brsTely to the la«t. The advnnt»i;re of position and tiiimhera were, 
howrViT, >illH'^<'lliirr aKaiUHt l!.t :tL. iinil riii<lftfil lehintiinct' hopeK-JS. Ibc I'iritfst lAsted t!iii:i an li. nr. Out Of tllO 

whole nnmliiT rif niuailantii only three or (our escaped to carry to tht^te IrilxM tlie hitter tale of the dl»comtltuio. 

ihe moral effect of tho dcjoat will taiff ba fUt. Tha vny vut» «f B Hatt or Muieopa aow taiplMi Ito Taans aod 
M^iavta with cliagrbi and diaad. 
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along, and entering tho boat, Bcated thcmselvcft on tlie rail with un air of indiflcrenco tliat did 
not altogether conceal that they thought they were eiulmrkcd in a ratlier doubtful enterprise. 
Their friends on tho Rhoro, being out of tho scrape themBelves, were nalurully delighted at 
seeing others in it. The men grinned, and the women and children shouted with laughter, 
which was responded to by a scream from the Explorer's whistle; and in the midst of tho 
uproar the line was cast off, the engine put in motion, and, gliding away from the wharf, wo 
Boon passed through the gorge abreast of the fort and emerged into tho open valley above. 




Fig 1. — Yuniik ShiMiJii. 



The river here spread out over a wide surface, and was, of course, shallow and full of bars and 
snags. The channel became at each moment more difficult to find, and when wo had made but 
two miles we were brought to a dead stop by a bar. An anchor was put out ahead; but tlio 
bed being quicksand, it would not hold. It was jiecessary to lighten the boat, and finally most 
of the men got overboard, and having thus further diminished tho firaught, succeeded, after four 
hours and a half of hard labor, in forcing the steamer into tho deeper water beyond the bar. Tho 
delay would have been less annoying if it had occurred a little higher up. We were in plain 
sight of the fort, and knew that this sudden check to our progress was atTording an evening of 
great entertainment to those in and out of the garrison. As it was nearly dark when tho bar 
was passed, after proceeding a mile wo stopped at a point where there was wood, and went 
into camp. 

Camp 13, Explorer's Pass, January 12, — A mile and a half of difficult navigation brought ua 
to tho end of tho Yuma shoals. For ten miles tho valley was then traversed without interrup- 
tion, and at the head of a southeast bend, where the river again turned to the north, we reached 
the first of several ranges of low pur|)lo hills that cross tho Colorado with a northwest and 
southeast trend. The pass through this range was not visible till wo wcro almost at its mouth. 
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It was quite narrow, and eoon after entering it we lost sight of the valley above the fort, and 
felt for the tirst time that we were in a new part of the river. The hills are but a few hundred 
feet in hei>z;ht, and the scenery, though picturesque, by uo ineauH grand; but it prcsentu an 
agreeable change to the broad monotonous flats which wo Itavo boon Kurvoying for so many 
weeks. At the bend below the pass, which we call after our little steamboat, the Kxplorcr'» 
Pubs, is the first graes camp yet seen on the river. Some rude Indian huts were standing near 
by, and scattered over the meadow were quite a number of mules and cattle grazing. Above 
the gap a pleasant valley extends two or tliree miles to the north. The river crosses it in 
eevoral channels, in neither of which was there much water, and, after heaving over the first 
bar, wo camped at dark in a little grove on the west bank. 




Fig. 2. — Explorer's IW. 



A Yuma runner from the fort overtook us this morning, bringing the mail that arrived from 
San Diego last night. I quite astonished him by the munificence of the reward I gave him for 
what he thought a small service. I am in hopes that this encouragement may induce them to 
continue to act a^ mail carriers as long as wo are upon the river. 

Camp 16, Cnwhrake rnilQH, Juniianj 1.5. — Seven miles from Explorer's Piuss another range of 
the Purple Hills crosses the river, forming almost a canon. To the .south is a long bend, and 
the banks of the stream for the first lime exhibit no appearance of having been recently formed 
or washed away, but are lined for some distance with a thick growth of tall reeds that hang 
over and dip into the water. The view from below of the oven ajid sparkling belt of the 
river, clearly defined by its yellow fringe, and gradually disappearing in the windings of the 
pass, is exceedingly picturesque. In the Purple Hill Pass the scenery bccomoi! wilder, and 
the variety of colors assumed by the rocks adds to its beauty. 
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Piidsing another bnsin, and a thir^ and Bmnllcr mngo, wo emerged from (lie Purple Ililla and 
caiuc in sight of an immense valley stretching far to the northwest and stiutheaMt, Hanked 
beyond by the lofty summits of the Dome Rock range. Tlie river swept around to the west, 
and soon entered a gorge or cailon more rnggcd and precipitous than any yet traversed. The 
overhanging rocks presented combinations of colors still more unusual and striking than those 
below, and at intervals would recede from ahd again approach to the brink of the water. On 
either side was a border of canes. The stream was open and unobstructed, and bettor deserved 
the name of a river than any part of it we had navigated since leaving Fort Yuma. 

Just before reaching our present camp, which is a little more than 20 miles from Explorer's PasD, 
a Buddeu turn brought Cliimney Peak full in view. It« turrottcd pinnacles towered directly 
in front, and almost seemed to block up the head of the caiion. The vista was beautiful, and 
the chauuel looked promising. There was a fine head of atcam on, and we anticipated making 




FlR. 3.— Purple HilU. 

at least ten miles before dark, when one ot the rudder stocks broke. We were obliged to haul 
•up to the bank to mukc a new t>nc, and darkness came on before this was accompIishe<l. 

The country through wliich we have passed is quite destitute of vegetation. Close to the 
river is an occasional growth of meziiuite, Cottonwood, or willow, which furnishes abundant 
materials for fuel: but the hills nro bare, and the gravelly beds of the valleys sustain only 
desert shrubs. There are many varieties of cactus, among which the fluted columns of the 
cereiiM ytganteuii stand in conspicuous relief. 

In the rocks which compose the Purple Iliils, Dr. Newberry has discovered the presence of 
gold, iron, and lead. Veins of copper and argentiferous galena have been already worked, 
and with prospects of successful returns. 
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Camp 18, Great Colorath valley, January 17. — Provided with a new rudder we Btiirted yes- 
terday from camp in the Canebrakc canon, with an open looking stretch of water ahead that 
gave cncournKcmcnt of a pood day's run. Wo soon discovered that, as regards the navigation 
of the Colorado, no dependence cau be placed upon appearance, for after proceeding two 
hundred yards tho boat grounded upon a bar with such force that it took nearly two hours to 
get hor off. After this we pursued our way tlirough the cailou without difliculty. At a bend 
two miles above the head of tho caOiui, the river makes rapidly against and around tho ba«oof 
a massive perpendicular rock 100 feet high. The water aftpcarcd to be whirling and eddying 
at an unusual rate, and we discovered that the Explorer was making no headway, being just 
able to hold her own againnt tho current. There wa.s not a great deal of steam on, so Captain 
Robinson headed towards tho bank, which fortunately prcsoutcd an abrupt face, and when 




Fig 4. Pur|>le Hill Pa*. 



near enough the men sprang ashore with a tow line, and pulled us along for one or two hundred 
hundred yards, when tho current resumed its accustomed (low. A short distance north of the 
rapid several high rocks, arranged in a circular form, occupy the centre of the stream, leaving 
a narrow channel on cither side. A swift current and some isolated rocks above made tho 
pjissage dangerous, an<l we were somewhat startled, just as wo thought it safely accomplished, 
by striking rather heavily upon a sunken rock, but fortunately without sustaining any damage. 
Looking back the rocks seemed to completely block the river, and the place appeared much 
more formidable than from below. 

From the entrance to Canobrake cation wo luid been pursuing a due westerly course, but now 
the river turned again to the north, winding between gravel blnfls that form a portion of tho 
desert mesa which hero extends to the water's edge. Passing out from these we noticed a 
i>hort distance westward a cluster of slender and graceful spires surrounding a spur that runs 
7 1 
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oat from Chimney Toak, and appears to form a purt of tlic Purple Ilills. North of these, 
rendered conspicuous by lines of serrated peaks, is a range of chocolate colored mountains, 
from which the river emcrgeit through a gate formed by a huge crag of vivid red rock. 




Tig. Red Hcck Oste. 



While turning a bend, a little while after pushing the gate, we suddenly noticed upon the 
summit of a little hill on the left bank a ludicrous resemblance to a sleeping figure. The 
outlines and proportions were startlingly faithful, and the following sketch, hurriedly taken 
08 the steamer passed, scarcely gives a true idea, and certainly not an exaggerated one, of the 
accuracy of the likeness which presented itself from different positions for nearly a mile. 

This portion of the river assumes almost the character of a ciiflon, and the navigation was 
attended with some risk to us who knew nothing of the obstacles that were ahead. In one of 
the bends too sharp rocky points extended from the banks, and another point jutted out midway 
from the opposite side. The channel glanced by all three, and a lone rock near the middle of 
the stream embarrassed the passage. Not far above a circular pinnacle of rock, which at a 
distance resembles a light-house, blocks the centre of the river, leaving a very narrow but 
fortunately unobstruHed channel. A short hazardous pass followed. At its northern entrance 
are high clifTs of porphyry, through which the Colorado breaks into the range below. Passing 
these solid portals, we issued from the Chocolate mountains into the great valley that waa 
noticed after leaving the Purple Hills. 

For the first time since entering the Explorer's Pass, we are in the desert region, and the 
river looks very much as it did immediately above Fort Yuma, dissipating any hopes we might 
have entertained of finding the navigation improve with the ascent. The surface was so spread 
out, and the sand bars and snags so numerous, that I was a little apprehensive of having reached 
a premature head of navigation, but one or two miles were accomplished without any trouble 
before reaching camp. 
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The snogR wo have econ iiro prodnctivo of inconvenience, bnt of little danger, not being 
heavy or rigid enough to penetrate the bottom of the boat. Not a great many rocks have 
been passed, tliong:h enough to make it evident that they may at any time bo encountered. 
The low stage of the river permits us to fi.x the position of those tliat would be dangerooa at 




Fig. 6.— Sle«|«r'» Uend. 



other seasons. The water is perfectly opaque, but the rapid current occasions a ripple npon 
the surface, which, when the atmosphere ia still, distinctly marks the presence of either u 
sunken rock or snag, and enables it to be avoided. If the wind is blowing, and tlio surface ia 
agitated, the ripple of course is not perceptible; and when this is the case, while passing a 
suspicious looking locality, we proceed very slowly and uncomfortably till the danger is over. 
While the boat is in motion a man is stationed at the bow with a sounding pole, and constantly 
calls out the depth of the water and the character of the bottom. This is not so much for the 
benefit of the pilot as to gratify the anxious curiosity of the passengers, and to enable Mr. 
Bielauski and Mr. Eglofl'stein, who sit on the wheel-house with their note-books delineating 
the river and the surrounding country, to keep an accurate record. Captain Robinson, for his 
part, is able, as a general rule, to predict exactly when the water will shoal or deepen, and to 
select, with unerring accuracy, from a labyrinth of channels, the most practicable. Ilia 
success in avoiding difficulties is not greater than the fertility of resource ho displays in extri- 
cating us from them, and if the ascent of the river is accomplished, it will bo duo to his skill 
and good management. The labor attending the crossing of a bar, carrying out the anchors 
and lines, heaving upon the windlass, handling the boat poles, and lightening the boat of the 
cargo by carrying it ashore in the skiffs, is by no means small; and to enable the men to nndergo 
it with less fatigue, they are divided into two gangs or watches, which alternately work and 
rest for a day. The working party remains near the bow, and the others distribute themselven 
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as they best can over the limited accommodntioiiH nflbrdod by the wood piles on cither side of 
tho boiler. Wiiut little space is left ubaft the boiler, when the luggage it* all uboard, i« ti\kon 
up by the fireman and by Mr. Carroll. The latter is incessantly occupied in rct>ponding to tlio 
haila of the pilot from the deck overhead to go slower or faster, or to stop, or to back, or to go 
ahead, and thinks the Colorado the queerest river to run a steamboat upon that he has ever met 
with in hia cxporienco as an engineer. 




Very few Indians have been scon. In tho rojigh and monntainous region that wo havo 
traversed they wore not likely to be encountered, their villages being confined altogether to 
the tdluvial bottomti. In the valley which we have now entered they will doubtless reappear. 
Every form of vitality is rare. Tho scarcity of vegetation has been alluded to; of Csh, but a 
single one — and that ft poor variety — has been caught; and game is seldom met with. An 
occasional flock of ducks or geese is observed Hying past, and this morning a dozen mountain 
sheep ('*big horns") were seen scampering over a gravel hill near Light-house Rock, but not 
within shot from the bank of tho river. 

At this time of year few reptiles and insects are about; and Mr. Mollhanscn finds it hard to 
make additions to his zoological collections. Dr. Newberry, who is now quite restored to 
health, has found a more productive field of labor. The minend wealth of the country some- 
what atones for its animal and vegetable poverty, and in a geological point of view possesses a 
high degree of interest. Tho steamboat atTorihj facilities for transportation not ordinarily 
enjoyed by exploring parties nor scientific collectors, and tho doctor hiis already laid in a large 
assortment of specimens. The mountains passed to-day — Chimney I'eak, the Spires, and the 
Chocolate range — havo exhibited u rare diversity of outline, colors, and tints; and tho bril- 
liancy of the atmosphere heightens tho elfect of every sha<Io and lino. Tho weather, since 
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lenving Port Tnaa, hm been nDifomly pleaaaot; tbe oigbtB are beeomiBg eenubly colder, but « . * 

tlio flays are rt:!' -v arm and duliglitfnl. 

Mariano aud tbo Capitaa bavo inado theaiselvos quite at boiua in uur party, and even 
evince sotne interest in oar fortones and progress. They sit all day on a particolar portion of 
tho rail, quiet observcra of what is going on. The many mi-haps and detention^) on the bars 
mn«t give tbom a low opinion of oar skill in navigatioDj but tbej are too polite to show it, and 
wben the boat grounds upon a bar will remaia by the hoar immovable, without manifesting 
the least impatience, till she in again afloat. When we make a landing to take in wood they 
instantly disappear, and refresh tlicuiselves with tho absence of civilization until tlio wluKtlo 
signals that it is time to nttirt; and HiuiilHrly u( night, after receiving their rations, they go off 
to a distance, out of sight of our roaring cAmp-fircs, and cook their food over a few sinodideriiig 
embers, in the most quiet anil Hecliided nook tiiat they can find. Each liashocn presented with 
a pair of blankets, and those, with full and regular rations, doubtless do much to reconcile them 
to tbeir invohtnlary trip. 

Camp 24, ffal/mnj mountain, Januanj 23. — Since 1< aving the Chocolate mountains Wo have 
travelled sixty-five miles, and are still iu the Groat Colorado valley, entered at Porphyry Qato. 
The character of the river baa been similar to that below Fort Ynma; bat the naylgation hat 
proved easier than was anticipated. The water has been frequently divided into several chan* 
nels, or spread over a wide sarface, and filled with snugs; but so vend of the most onfavorable 
looking places Ium> afforded a dear and anobstrncted |>ai>!^agc. Bars, as usual, have' been of 
constant ocearreDca, and at a place named tho Dismal Flats, ton miles north of Camp 18, the 
obstacles were nnmerooSi and wo experienced a long detention, but got tlirongh at last without 
any worse adventure than the loss of a rudder and some dents made in the wrought-iron hull 
by tbomps from snags. A few miles, above the flats a little stream — Oarrall's creek— oomee in 

from the we«:t. Through the whole of the Colorado valley tho conrso of (lie rivor has been 
circoitous, and in the bends, along the concave banks, tho channel is almost always good. 

The greater pert of the valley is « desert plain, a bandred feet or more above the river, 
limited by day and gravel bluffs that often abut close upon tho edge of the water and form 
little caiions. There is a good deal of bottom land, and some of it is fertile j but much of it, 
as I am informed by Dr. Newberry, is so charged with alkali as to be onprodnctive. 

Tho Yumns cultivate the better portions, wliirh are watered during the summer overflow. 
A well-conducted system of irrigation woold wash ont the salt from the soil and inoreaae the 
amount of productive land. 

Fifteen or twenty miles above Porphyry Gate wc rnmo in sight of wmo high mountains on 
the west bank of the river. Mariano iiilormed nie that these were half-way between tho fort 
and the Mojavo villages. Our prcHcut camp is near their southern base; they do not cross the 
river, but are sldrted by it for many mites. Two or three short and low ranges intervene 
between the rTiilf way mounfainH and the foot of tho valley, which otherwise extends unbroken 
southward to thu base of tbo Chocolate moautaius, aud west to the parallel chains that form 
the Dome Bock range. 

The Yiiinas linvc been conytantly encountered since wo have been in this valley. They 
collect in knots upon the banks to watch us pass, and tbeir appearance is invariably tho pre- 
corsor of troable. Whether their villages are near places where the river is most eonly. 
forded, or whether they select for points of view the spots whero they know we will meet with 
detention, we cannot tell ; but the coincidence between their presence and a bad bar is so 
unfailing that Mr. Carroll considers it a sufficient reason to slow down the engine wben he seeo 
them collected upon the bank. Their fields and villages have not been seen from the river; 
for wherever there is much bottom land tliere is a thick growth of trees near tho water, that 
intercepts thu view of the country beyond. Large numners of these trees are dead and sun- 
dried, and fiimiah ezcelleDt fiwL 
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The Yutnas present a sorry appearance. Many of them, if left in (heir natural state, would 
1)0 fine looking; but for everytliing tliut reacuilile^ clothing tliey have a passion, and a tall 
warrior, with a ligurc like an Aimllu, will strut along in a ilila|ii«iiittMl hat an<l ii raj^ged jacket 
or pair of trowsors, made for a man two or three sizes Mmaller, antl think that he is amazingly 
beautified by hi« toilet. A knot of them gathered together exhibits a ludicrous variety of 
tawdry colurg and dirty finery. 

Mariano and the Capitun, when wo entered the valley, asked permirwion to go and opcnd 
n day or two with their friends, promising to overtake the bout above. It would havo 
been useless to decline giving what they could at any time with perfect ease take; and I told 
them they could go, with little expectation that they would ever return. Mariano came back, 
however, yesterday, and Capitan this morning. The former brought along an urchin whom 
ho introduced as his son, and requcKtcd mo to furnish with some white cotton. As to the first 
part of his statement, I concluded, from the boy's features and complexion, that either Mariano 
was trj'ing to impose upon me, or had himself been grossly imposed upon; but the white cotton, 
or "manta,*' as tho Indians call it, was provided, to the great satisfaction of the young gentle- 
man in question. 




\ \a H. — l;iM p-Mr MotinUtitut. 



Tlio Capitan hiis late news, tiirough some of his friends, from (ho Mojaves, and inform." 
me that the chiefs are anxiously expecting our arrival; are disposed to be friendly, and intemi 
to visit us in state as we approach their territory. Ho states also that two or three white men 
have been among them lately for some time, which is confirmatory of what we heard below. 

A small party belonging t<i a tribe called the Chemehuevis came into camp this evening. 
They live in tho valley adjoining that which we are now traversing, but are altogether diflcront 
in n|»pearance and character front tho other Colorado Indians. They have small figures, and 
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Bomc of tbcm delicate, nicely-cut features, with little of the Indian phyaiognomy. Unlike 
their neighbors — who, though warlike, are domestic, and eeldom leave their own valleys — the 
Chciuchueria are a wandering race, an<l travel great distances on liunting and predatory excur- 
eions. They wear sandals and hunting shirts of buckskin, and carry tiistefully-madc quivers 
of the same material. They arc notorious rogues, and have a pecnliar cunning, elfish expres- 
sion, which is a sufficient certificato of their rasciility. One of them tried to cheat ino while 
fulfilling a bargain for a deerskin; but I detected him at it, and, in epite of his denial, proved 
the fraud upon him. Ho was highly amusod at being fairly caught, and it raised in o very much 
iu Ilia estimation; if I had tried to cheat him, and had succeeded, his admiration would have 
been unlimited. 

Cnmp 32, Beaver ifiand, January 31. — Forty-two miles of navigation generally similar to 
that of the preceding week have brought us to the head of the Great Colorado valley. For 
twenty miles of this dintance tlio Half-way range bounds the west bank. A broad and oven 
swell extends from the water to the edge of the acclivity. At the northern extremity of the 
range are two prominent peaks. The most northerly, which is the highest, stands clo.^e to the 
river side, and forms a conspicuous feature in the scenery for a long distance above and below. 
Wo are now at the verge of the foot-hills of a continuous chain of mountains, that crosses the 
Colorado ten miles above, and has been in sight for many days. Anmng tho gronp of fantflstic 
peaks that snrroount this chain is a elcudcr and perfectly symmetrical spire that furnishes a 
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striking landmark, aa it can be seen from a great way down the river in beautiful relief against 
the sky. Through a gup in the riingc eon»o lofty snow-topped summits are visible to the north. 
Between ua and the Uiver-sidc mountains the bluffs of the desert come to the brink of tho river; 
but below this confined pas.sige is a stretch of several miles, which wo call the Sand Island 
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iboala, where the Colorado ia divided hj ielaode into naineroiu ehennelfl, and tbe navigation ia 

more difficult than iiiiy yet oxiicrietu-fil. One liar would scari'i ly he passfd Ijcfdrc unotlii-r 
would be encounteredi and wo worn three days ia accomplishing a distance of nine miles. A 
boat drawii^ nx tnehea leas water, and wtthont any timbers attached to the bottom, ooald have 
probabfy made the samo dieitanco in three hoars. The ascent of the river, under tbe circiUD- 
etanceo, promises to be a tedious business; and as onr provisions are half connimed, Lieutenant 
Tipton took advantage of an opportunity afforded a few days ago by oar meeting Captain 
Johnson, with LientMiant White and party, retoming to the fort, and want baek with them in 
order to bring up the pnrk-trnin. • 

This slow progress uud thu long detu iitious, though dull euough for uh, huve been u source of 
intenae aatiafaeUon and fun to the spectators on tbe banka. The Yumns nro no longer Man. 
Our slmrp witted friends, the CMicnieliuevis, seem to liavt- exehisive possession of the upper 
end of the valley. Not having tho same experience in steamers as the former tribe, for they 
leldom go to Fort Tvna, th^ have donbtleaa watdied with great cnriority for the long- 
axpeotcd boat. If we liad aiiticipiitcd inspiring them with awe or ii<lmiration, wo sliould bo 
eadly disappointed, for I am sore tboy regard our method of ascending tho river with unaffected 
contempt. They have been demonatmting to Mariano and Oapitan — who aro diapoaad to 
espoDso onr side, and yet are a little ufiluimcd of being in such ridiculuug company— bow vaatly 
inferior onr mode of locomotion is to theirs. Tbey can foot it on the afaore, or pole along a 
raft upon tbe river without interruption; and that we dtoiild apend daya in doing what tbey 
can aeoomplisli in half as many huurH, strikes them as onaccountabl}' stupid. The gleefnl 
conscioiisnoss of superiority at all events keeps them in nn oxoollcnt hniiiiMr. WbcMi wc reached 
the Sand I^luud shoals, as usual, they were awaiting the approach ot the t<tcamor at points 
oppoaite to tbe bars. At first onr tronbles occasioned them nnqaali6ed delight. Tbey watched 
tlio boat with breathless eagerness as we fried iu vain to pet through one place after another, 
and every time she ran aground a poal of laughter would ring from the bank; but after a while 
onr miahapa appeared to move their oorapaaeion, and some one of them wonld nm ahead, and 
point out to Captain Roliinson the part of tbe brtr tluit had the groatost depth upon it, which 
their frequent fording of the stream often enabled them to know. An old woman, among 
others, endeavored to help the captain along, but as we approached the place abe indicated 
his knowledge of tho river showed him that it would uotdOj and ha aheered off without makitig 
the trial. The benevolence of the old hag was at once converted into rage, and with clenched 
fists and flaming oyea abe followed along the bank, screaming at the captain, as long as he was 
in hearing, a volley of mabdictioiis. 

At ovenin<;, wlien we po into camp, they come to visit us in great numbers. As long na 
their women uud children are about wo know that they have no hostile intentions, but sentinels 
are always posted, and exactly at sunset I make every Indian leave the camp limits. At first 

I think till y < rili i fained a dim niistnist of niy ri)_'bt to eject them thus summarily from their 
own premiiseii, but habit is everything, and now they all go away at sundown as a matter of 
course. A few evenings ago, being visited by a chief of apparently some importance, I pre* 
vailed upon him to send a runner to Fort Yuma for tho mail, and after a little trouble ho found 
a volunteer. A great deal of haggling and changing of mind had to be gone throngh with 
before a baigain was ooncliided, but finally the Indian was satisfied, and promised to retnm for 
our letters on the next day. After once making an agreement, I have never known one of 
them to recede from it, and punctually at the time appointed he came for the package. We 
were near falling out from bis demanding to be paid in advance, but the mutter was com- 
promised by bis receiving a red blanket, and consenting to wait till his return for the balance 
of the jiaymeiit npreed upon. Ho fold me tliat be wmiM roa. li tlic fort in three days, rest a 
day, return in three days, and that in one more day lie could accomplish the distance that wo 
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would have made during tlie intervening eeven-^DOt an improbable sappositioa at our recent 
rate of travel. 

Each Rucccasive range of mountuins pnescd preaents more striking varieties and combinations 
of color, imparting a strange and novel beuaty to tho barren rocks. As the rays of the setting 
snn fall upon the mgged face of the Riverside mountain, and illuminate ita crevices and hollows, 
tints of purple, blue, brown, almond, and rose color are brought out in gorgeous relief, and 
contrast singularly with the dull monotonous gray of the desert. Dr. Newberry found, in thia 
mountain, indications of tho presence of gold, silver, lead, iron, and copper, and discovered 
veins resembling the gold-boaring rocks of California. The nature of onr duties does not 
permit any lengthy examinations. A careful search might develop ample stores of treasure, 
which the close proximity of water transportation would greatly enhance in value. 

Camp S3, mouth tf Bill Wittiamt^g Fork, February 1.— A few miles above camp the river 
wound around the base of a massive rock, into which a deep groove had been cut by the cease* 
less flow of the stream. This point may be considered the Bonthern entrance of tbo caSon 
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tliroogh tho Monument mountains. Immediately above the river grew narrower and deeper, 
ud the hills crowded closely upon the water's edge. The regular slopes gradually gave place 
to rough and confused musses of rock, and the scenery at every instant became wilder and 
more romantic. New an<l surprising effects of culoring added to the beauty of the vista. In 
the foreground, light and delicnto tinta predominated, and broad surfaces of lilac, pearl color, 
pink, and wbitc, contrasted strongly with the sombro masses piled up behind. In their very 
midst a single pile of a vivid blood red rose iu isolated prominence. A few miles higher a 
narrow gateway opened into the heart of the mountains. On one side of the entrance was a 
dark red column, on the other a leaning tower of the same color overhung tho pass, the 
ponderous rock seeming ready to fall as we passed beneath. Rich hues of blue, green, and 
8 1 
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purple, relieved here and there by veins of pink and white, were blended in brilliant confusion 
upon the sides of the caflon, producing a weird-like and unearthly effect, which the funtaatic 
shapes and outlines of the enclosing' walls did not diminish. For six miles we followed the 
windings of the river through this fuiry-like pass, where every turn varied and heightened the 




interest of the pageant, and then the lines of cliff stopped, and we issued suddenly from tho 
cafton into a comparatively open valley. Low foot-hills, from tho range on the west side of the 
river, skirt tho bank, but on the oast side they recede, leaving a few gravelly spurs, and 
beyond these a belt of bottom land. The whole appearance of the country indicated that we 
hud reached the Chemehucvis valley and the mouth of Bill Williams's Fork, which is the only 
important tributary to tho Colorado between the Yirgen and the Gila. Having accompanied, 
in 1^53, the expedition of Lieutenant Whipple to explore for a railroad route along the 35tli 
parallel, and having, with that party, descended Bill Williams's Fork to its confluence with 
the Colorado, I was confident of the locality. The month of the stream was at that time, 
which happened to be in the present month, February, about thirty feet wide, and several 
feet deep. I now looked in vain for tho creek. The outline of the V)ank, though low, appeared 
unbroken, and for awhile I was quite confounded. My companions were of opinion that I had 
made a great topographical blunder, but I asked Captain Robinson to head for the left shore, 
proposing to camp and make an examination. As we approached the bank I perceived, while 
closely scanning its outline, a small dent, and after landing repaired to the spot, and found a 
very narrow gnlley, through which a feeble stream was trickling, and this was all that wa» left 
of Bill Williams's Fork. The former month is now filled up, and overgrown with thickets of 
willow. An unusual drought must have prevailed for two or three years past in tho regions 
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that furnish ita tnpplj. The Colorado, acoordiog to tbe Indiana, is as low, proportionaliy, m 

its tributary. 

The party of Lieiiteiiaat Wbippk contained one handred men, two hondred males, md fimr 

wapoiiH, but the trail is entirely obliterated. Not a trace, even of the wagons, remain?. 

Tbe navigation to-day has been generally good, but we struck one sunken rock, and passed 
lewral that are now visible, but that would be daogorous at a higher stage of water unleae 
their position were accurately known. The iron put into the hull of the Explorer must have 
been of excellent qoality or she would have been sank long ago byaome of the thumps she has 
experienced. 

We met, in the caVon, two Ghemehnevie, with their wives, ehildren, and hoawhold effects, 

paddling towards the valley below, on rafts marlo by tying together bundles of reeds. There 
being no bars to interrupt as we passed them under a full head of steam, and made a great 
impression. They drew their rafts into a little cave when tboy saw us coming, and peered out 
aft the Steamboat, as it went puffing by, with an amusing expression of bewilderment and awe. 
Havin<x, themselves, lionvv loads to carry, I iinafjine tlioy appreciateil, lietter than their friends 
below, tbe advantage of being able to stem tbe current without manual labor. 

As CSaptain Robinson and myself were walking out this evening we suddenly came upon two 

Indians reclining on the top of the bunk, in si^^lit of the >u ; i . I at onco knew them to be 

Mojnves. One of them must have been nearly six feet and a half in height, and his proportions 
were herculean. He was entirely naked, excepting the ordinary piece of cotton about bis 
loins, and his obest and limbs were enonnoasly developed, A. more scowling, nnistor lookiug 
face than that which surmounted this noMe frame I have Heldom ■^eeii; and I quite a^jreed with 
a remark of the captain, that he would be an onplcasant customer to encounter alone and 
unarmed. His companion was smaller, though a large man, and had a pleasant face. Neither 
took the slightest notice of us, but both continued looking at the steamboat, the taller man 
with ail <'Xj>rossion that indicated a most unamiaMc frame of mitid. PouIiIIl^h lliev wore seot 
down from the valley above to learn something in regard to our party. 1 urn sure that the 
report of one of the two will be anything but eomptimentaiy to the rteamboat and ourselves. 
I can scarcely blame him for bis disgust, for he most SQspeet that this is the first stop towards 
an encroachment upon the territory of his tribe. 

Camp 38, C/temehuevu Bend, February 7.— For two or three days a norther has been blowing, 
similar to those experienced almost weekly at the mouth of the river. A.t times it has made 

the lioat unmaiinpriiMf, !ii)d the surface of the water havinj^ been BO agitated that it was impos- 
sible to distinguish the channel. Our progress has been difficult and slow, and scarcely twenty- 
five miles have been made since leaving the month of Bill Williams's Fork. While the gale 
lasted we were nearly blinded and choked by drifts of fine sand, that <hirkcned the air and 
penetrated into tlio hip;gage, bedding, provisions, fire-arms, and tbe very pores of one's skin. 

The bed of the stream has been covered in spots with gmvel, and two or three thDes,when 
the water was shoal, we have bad the unpleasant sensation of having the bottom the boat 
grindinf^ upon the nmrh edpes of the stones. 

Our course has been for some days very much to the west. A little below camp the river turns 
to the north, and continues in that direction till it enters a chain of monntahis twelve or fifteen 

miles above. This chain, nliich we call the Mojavo ranpe, separates the Chemehn,-v!r^ rmd 
Mdjrivo valleys. A cluster of slender and prominent pinnacles, named by Lieutenant Whipple 
Tlie Needles," is in close proximity to the river. The Monument mountains bar the view 
tow»rds the south. The region which we are travelling scarcely deserves the name of vaUoiy. 

It is a ba-iii of the di/sert, bnaii(led by the Monument and Mojave mountains, and by spurs pro- 
jecting from them. There is very little alluvial laud or vegetation. One place was passed 
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to-day that looked nomowhat inviting, where wheat and corn fields, dotted with groves of mez- 
qaite, extended to a considerable dintance back from the river. 

The mouutain aceuery in beautiful ; with every change of position it prcacnts new varieties 
of fanciful and bold groupings. The Necdlcn and a high peak of the Monument range, which 
I have called Mount Wliipple, are the most eonupicuous landuarka, and deaignute the points 
where the river enters and leaves the Chcmehucvis valley. 




Ki^. Mi'ijiiiiit iit ILhii^c Iriiiii tlu' North 



On the evening of the .3d the Indian sent for the mail rotnrnod with letters and papers 
brought by tlio hint expre(<.s from San Diego. When one day's journey from the fort he hud met a 
Yuma that had been despatched by Lieutenant Winder to bring the letters to us, and had thus 
been spared a two day's journey. The Yumas, who perhaps Imve derived an exaggerated 
notion of our poverty from the Cocopas, had told our mesi^enger (hat we would take the letters and 
would not pay him. This I learned during tlio evening from Mariano, and it accounted for the 
anxious look that the mail carrier was observed to wear during the hour or two that 1 was busy 
in reading the intelligence that had been brought. When I went to hunt him up, I found him 
seated under a tree a little retired from camp, looking very blue and gloomy. Our stock of Indian 
goo<l8 is large, and selected with a special view to the peculiar tastes of the Colorado tribes, 
and 1 was anxious to have it clearly understood that a faithfully performed service would be 
well paid for; so I conducted him to the boat, a crowd of his friends following with looks of 
eager expectation, and unlocking one of the boxes of valuables selected and gave him enough 
manta, beads, mirrors, red cloth, an<l fancy articles, to overcome for once his Indiau stoicism, 
and make him grin with pleasure and his companions stare with envy. 

An old acquaintance came to see me a day or two ago. We were steaming under good 
licadway, abreast of a wooded bank that skirted one of the patches of bottom land, when a 
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number of the ChemebnoviH appeared, oarno^tly gesticulating; and making fligns to us to stop. 
Thej dlHpliiyed »o much anxiety and eagerness that I asked Cajituin Robinson to head for tho 
bank. It turned out that a littlo Chomohnevis cliief, who had boon n good deal in Lieutenant 
"Whipple's camp, had taken this cool method of cnlling himself to our attention, thereby bring- 
ing upon himself some reflections from the pilot, which were not complimentary. Having no 




nR. 13.— MiMiiit Wliipple. 



time to stop, I asked liim to step on board, and before he was nwaro of the manwnvro ho found 
himself a passcngor and rapidly leaving his tribe and homo behind. Ilappily both ho and his 
followers looked upon the proceeding as a high compliment. 

Wo have now been absent from Fort Yuma for four weeks and have but two weeks rations 
left. Should tho pack train meet with detention wo should be on short allowance, and, unliko 
ft land party, have no mules to fall back upon. I have been anxiouii for mme titne to increase 
tho stock of provisions by trading with the Indians, and took advantage of tho chiefs presence 
to open negotiations upon the subject. Uo promised before he left that evening that his people 
should bring some beans and com to trade for manta and beads. Our camp is at the head- 
quarters of the Cliemehuovis nation, and great numbers of all ages and both sexes have visited 
it to-day. They have been perfectly friendly, and considering their knavish character and 
restless inquisitive dispositions, have behaved very well and given littlo trouble. Tho amount 
of cultivable land in their valley is so inconsiderable, and they themselves so inclined to 
▼agrancy, that I could not expect to find them with much provision to spare, but last evening 
nbont two dozen brought baskets and oarthon bowls of corn and beans. 1 saw that thoy hod 
come prepared for a long haggling, and I made them place their burdens in 6 row on some 
boards that were laid out for the purpose; asking each in turn whether he preferred bends or 
manta, I placed what I thought n fair amount of the dosirod article opposite to tho proper 
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honp of proviHionB. The wLole (ribu h;i(l crowded aronnd to look on, and tlieir niniif*cinont, 
during this performance, \va» extreme. Every sharp face expanded into a grin as 1 weighed 
the different piles in succession in my band, and gravely estimated their contenta ; and when, 
the apportionment being over, I directed two of my men to bag the corn and beaius, and coolly 
widked away, the delight of the bystanders, at the summary method of completing the bargain, 
reached its climax and they fairly screamed with laughter. A few of the traders seemed not 
quite to comprehend why they should have had so little say in the matter, but having been 
really well recompensed, according to their ideas of things, the tariff of prices wiis established, 
and this morning, w hen fresh supplies were brouglit, they received the same rate of payment 
without qncfition or demur. 

Mr. Mollhausen has enlisted the services of the children to procure zoological specimens, 
and has obtained, at the cost of a few strings of boadti, several varieties of pouched mice and 
lizards. They think he eats them, and are delighted that his eccentric appetite can be gratified 
with so much nanti and profit to themselves. 

There has been lately a remarkable disparity between the temperatures of the day and 
night. Almost every nij^ht it is cold enough to form a thin crust of ice upon the little lagoons 
and inlets, while at midday the tliermometcr in the shade sometimes stands at So', and in the 
sun it is oppressively warm. 




FIk- li — ncmMiiK uf Unuid yiita hi ( lit'invkui^vU VnlU-)'. 



Camp 40, head of Mojnve. Carlon, Fehruart/ ',). — The norther continued yesterday, and, as ia 
apt to be the ca.se towards its close, blew with redoubled violence. The force of the gale 
being felt principally upon the cabin and after deck, it xvas impossible to steer the boat, and 
after a day passed in swinging about from one shoal to another, rubbing over bars, and scrap- 
ing rocks, nightfall found us advanced just three miles. 
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To-day lia« l»een porfertly soreno, nnd the atniosphoro inilostrribuVilvsoiV 'aniMin)]nd. For 
80veral miles the river a.-'siitncd a new atipoct, bein^; Htniiplit and IxVKtd, having hiplbbankR, 
and presontiiip a phici<l unbroken shoot of water — not a bar being visible above tlie Hurface. 
To one viewing the nolilo looking stream froiu tlio bank, it wnuM have appeared navigable 
for vesselii of the keavietit draught, but the depth of water was scarcely sutliciont to enable 
the Explorer to pasn witlmnt touching. 

Entering the foot hitlKof the Mnjave rango, the channel was again tortuoun, and after travers- 
ing a narrow pass the Needles caino in view directly in front. As we approached the mouth 
of the canon throngli the Mojave mountains, a roaritig noine ahead gave notice that we were 
coming to a rapid, and soon we reached the foot of a pebbly island, along either side of which 
the water was rushing, enveloped in n sheet of foam. 




15 — M-mtli iif MojuviH'jiOiiii 



After ascending a few yunls a harsh grating noise warned us that we were upon a rocky 
Bboal, and Captain Robinson at once backed the Explorer out and wetit up in a skiff to recon- 
noitre. Ho found good water, excepting for a short distance at the lower end, where the depth 
was three feet, and the bott(nn sprinkled with rocks. There was danger that the after jiart of 
the boat in passing might catch upon a rock, and the bow be swung around by the rapid current 
against another"vvith such violence as to knock a hole in the bottom. An anchor was cturitd 
to a point some distance up stream, and a line taken from it to the bow. This lino was kept 
taut, while, with a high pres:4ure of steam, the Explorer was forced up the rapids, once or twice 
trembling from Btem to stern as she grazed upon a rock, but reaching the still water above 
without sustaining damage. 

A low pur|>lo gateway and a splendi<l corridor, with massivi- red walls, formed the entrance 
to the canon. At the head of this avenue frowning mountains, piled ouo above the other, 
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Wemcd to block the way. Au abrupt turn ut the biise of the uppiircnt barrier revealed R 
ciivL'rii-Iil;o jipprortcli to tlie ]irofiiuii<l cluisiii bovoiid. A sofin* nf sm-li impdsiriL' jrriiinlour aa 
tliat wiiicli now presented itself I liuvo never boiore witnessed. On cither side nxujc»tic clifl's, 
hondreds of feet in height, rose perpendienhurly fW>m the mler. Aa the river wonnd through 
the narrow t'lu-losnrc every turn (k-vclopod souk' snliliino ofTect or st.nrtlinjr iinvolty in tlie view. 
Brilliant tint« of parplo, grocn, brown, rod, and white illuminatod the stupendous surfaces aod 
relieved their aomhre monotony. Far alxwe, clear and diatinot npoa the narrow atrip of tky, 
turrets, spires, jagged stntuo-like peaks and gri)tosi|uc pinnacles overlooked the deep abyss. 

I'ho waning day found us still tbronding tbo windings of this wonderful defile, and the 
approach of twilight enhanced the wild romance of the aeenery. The bright colore faded and 
blended into a uniform dark gray. The ! ui k> Jis^umed dim and exaggerated shapes, and seemed 
to flit like giant spectres in pursuit and retreat along the shadowy vistii. A solemn stillneaa 
reigned in the darkening avenue, broken only by the plu:»h of the puddles or the cry of a 
solitary heron, startled by onr approach from hia perch on tho brink of some overhanging cli£ 

The iibsfurily wa< rapidly iiuTeasiiig. when a turn of tho river throw a sudden light upon 
the way, and wu found that wo were pai«sing out of the cation, having reached the low foot 
liills be^yood. A abort distance fiwtlier, coming to a good camping place, we baaled ap to th« 
bank for the night. 
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CHAPTER IV. 



HOJAVE VALIET. 

Foot bills or vcmiti baioc — ^Buimuiai m> xoiA.Ti yaumt. — Dianifnoiio' tuuti^Moiati imKM*— Arpiuuaa* a* wama 
AMD CHILDREN. — Pbotukm ttAM. — TAUDULt iHtttranaB VuiT FMHi nn csnr jotfc Am tum.— DimmT or tbi hp<> 
piTiox. — KsTAiLiaianjiT or nutt. — Dimcirur a* out ooiaiinncATKHi.— Dsnnnmov aw oim.— TutuTtoir or thutt. — 
|iiTKiir»ixc> «Mr nntA ooidb. — Aimtmiut or mnnoiiLTr — ftQvmt pmAtnnD to iwir toka— UAjctm ako txw>> — Av 
OlD PiuixD. — Visit vaon CAiaooK. — Rmal kxtbasce ixto CAurj—ttamu-v ncTKCOcraaB with WllTn,— Dmcbiptior or tm 
mn.— Rkuoioh, acPBaarmom, chabactib, *c.— Fahcibd sppuwoiurT TO vmrsi.— RlUTIom WIfB oruitB tbidbs.— VboI- 

TUUKDIBT — MBTBODOr CTLTITATIiia lOn. — pBCCAHIDCH KATDBI OP TRIIKCMri.— 'VALDSOiT tWIOK tO* Wflin aBTrLmRO.— 

NAViOAtiLirr or siTRa tuiodobout mmati taluv.— Black MovnADM.— Buu^ pia,— ArrtOAOi or arsixo. 

Camp A\, Majam vaSeif, FAruary 10. — The gray rocks that skirted the river for a few mile« 
at the northero eotraoce to the Mojave range appeared to little advantage, contrastod with 
the imposing featnrea of the cafioii ju9t passed. At every turn we now looked eagerly ahead, 
expecting to come in sight of the Mojave valley. Our proximity to it was soon annonnced by 




Fig. M.— lIeMlo(lfi4«T«CBlUNi. 

a lofty colnmo of smoke that ascended from the sommii of a little peak near the batik, where a 
watcher had been stationed to warn the inhabitants above of our approach. Id a few moments 
a gap in the side bills revealed a glimpse of an open country, with bright foliage and green 
trees and a btae range in the distance, and after traversing a abort avenue, lined with Inw 
9 1 
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blailh, and taminated by a narrow gateway, w« iasned from the hills and beheld flie broad 
and noble valley of the Mojaves spread before as. 

At this soiison of the year, before the burninp heat lias withered the frcshnows and beauty 
of the early vegetatiun, this valley, of course, appeurm in the uiont uttructive uspcct. It may 
be that the ejre, weaiy of the numotonous sterility of the country below, is diapoaed to exag- 
gerate its diarni?, but ns wo first saw it, clothed in Hi^ring uttirc, and bathed in all the Kplendor 
of a brilliant morning's sunlight, the scene was so lovely that there was a universal expression 
of admiration and delight. Towards tiie north, to the limit of yision, the tortuous covne of 
the river could bo traced through a belt of alluvial land, varj-ing from one or two to six or 
Mven miles in width, and garnished with inviting meadows, with broad groves of willow and 
mezquite, and promising Gelds of grain. Prom either bender of this giit>teuing expanse, and 
contrai^tiiif: with its emerald hue, ruse ilark gray torracaa, leading* with regidar stops, to the 
bases (if lofty niountnin chains, whoso bold and pictnrosquo outlines arc fo soiuiieil by the 
distance a» to harmonise with the smiling scene below. A pale blue haze, singularly trans- 
parent and delicate, lends an exqnieite tint both to moontain and vallej. 

As tho steamer emerged fnun the can<iii the ^fojaves began to clufltor upon the banks, and 
1 was glad to see, from the prosouco of the women aud cliildreu, that they had no immediate 
hostile intentions. A chief, with a train of followers in nngle file, approached the edge of 
the banh to pay his respects, but as it was not convenient just then to stop, Imade signs to him ' 
to visit us in camp at evening. All day the Indians have followed ns, examining the boat aud 
its occnpants with eager cnriosity. They, on their sido, have been subjected to critical 
inspection, which they can stand better than any of tho tribes that live below. The men, as 
a general rule, have noble figures, and the statnro of some is gigantir. Having no clothing 
but a strip of cotton, their fine proportions are displayed to the greatest advantage. Most of 
them haive intelligent eonntenanoee and an agreeable expression. The women, over the age 

of eighteen or twenty, are altnost invariably slmrt and stout, with fat, good-iiatnrod faces. 
Their only article of dross is a short petticoat, made of Rtrips of bark, and sticking out about 
eight inches behind. Some of the younger girls are very pretty and haTO slender, graoefhl 
figures. The < hildren wear only the apparel in which they were born, and have a precocious, 
impish look. Their delight to-day has been to mimic the man at the bow who takes the 
soundings, every call being echoed from the bank with amusing fidelity of tone and accent. 
At some of the prominent points as many as fifty women and girls would be cotleeted, pre> 
Heiiting, with their brilliant eyes and teeth, an agreeable picture. They regiird the steamboat 
with a ludicrous mixture of amusement, admiration, and distrust. The stern wheel particu- 
larly excites remark. It is painted red, their favorite color, and why it should tnra aroand 
withont any one liUKhiiig it is evidently the thetne of constant wonder and Hin-eiilation. The 
little babies form a remarkable feature of the group. Those that are very young tho mothers, 
with unusual good jnilgnu-nt, ili>po8e of by tying them in a wooden arrangement, shaped like 
an old fiisbioned wati h rase, which may bo carried in tho hand as conveniently as a walking 
stick, or suspended to a tree, and the infant thn-? be securely and at the same tinte conve- 
niently put away till rei)uired for nursing. When a few months older, they are taken out of 
the case and carriod u|>on the projecting petticoat, where they «t astraddle, with tlieir legs 
clasping their mother"- w tist and tlicir littli' fists tightly cbitrlieil in licr fat si-lcs. Tlicv have 
a sharp, wide-awake expression, and their faces may always be seen peering from under thoir 
motbei'a arms, spying out what is going on. They nnrse without moving their position, 
having only to elevate their mouths at a slight angle. It is rare fur one of them tO Uttor a 
cry, which may be altribntnl to the judicious system of their oarly training. 

When we went Into camp Im^c crowds surroanded u, and numbers, both of the men and 
women, brought corn ami beans to Tiaflc. Of the latter they have seven or eight varieties. 
It was difBcolt at first to fix upon bargaining terms, and they seemed nnwiUiug to come to any 
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agreement till the arrival of the chief whom 1 had seen. IIu, it seemed, hud beeu several 
tifliM at Fort Tuina, and had pidred up, by car, about thirty English words, without having 
aa idee of their meaning. Thoae he rnng the changes upon with groat volubility, ]>ro<liu-ing 
an incoherent jumMe of nonsense, whicli made him pass, with Iiis ii'liniriii? frion<!--<, for an 
accomplished linguist. Mariano and Capitau declined tu interpret, teeUng a delicacy in offering 
amiataoee in presence of one who spdce ao taently, and our new fViend, with his jabbering, 
proved a great nuisance. At length, with the help of a littli- ii intomitm'. in wliird I bave 
become expert, a system of prices was arranged, and fur a small (^Uiiutity of beads and muuta 
I obttuned one or two bushels of oora and twice as many beans. 

I discovered that the talking Indian hoM only a Hiibordinate rank; that he belonged to the 
clan of Joti^, one of the five principal chiefs of the Mojavo nation, and that we are to receive 
a visit from the great man to-morrow. Tho minor chiefs wear a white plume, tipped with 
crimBoii. I infer that rank is, to some extent, hereditary, for I observed a singuiarly handsome 
and wcll-formcMl lioy woarini; tho Rnmo badge of distinotinn. 

I had some expectation that our visitors would object to being sent away from camp at 
■onset, but, tlMmgh a little astonished at the demand, they complied without hesitation. 

Crimp 42, Mt^eneviUnfjfc.t, Fihrnnrij 11. — Rright and e;irly tlio Mojavcs were in camp, eager 
to trade, and white tiie fuel was beii^ taken in I collected a considerable amount of provision. 
Our own stock will be ezkansted in about a week, and as it may bo some time before tho train 
will come up, it is fortunate that we are enabled to lay in a froi^h supply. Hcaus they appear 
to have in abundance, com in smaller quantity, a very sU'iiiUt stock of wheat, and a few 
pumpkins. They raise watermelons, but tUeso are not yut in season. Fuel is not so plenty 
as it has been, but enough can be found every faw miles to answer our ptirposes. There is 
plenty of timber growing in the vaDegr, but the dry wood is consumed in meeting the demands 
of the large population. 

A few miles from camp we descried an immense throng of Indians standing upon ao open 
meadow, and Capitan informed me that the chief Jn>u> wa.-4 awaiting, with his warriors, our 
approach. As there was a good wooding place near by, I determined to stop and have an 
interview, and, landing, sent him word that I was ready to see him. In a few moments ho 
marched np with dignity, his tribe following in single file, tho loader bearing a dish of cooked 
beans. A kind of crier walked a dozen paces in front to dis[><Tsc from around the spot whore 
I was standing tho women, children, and dogs. io9& is advanced in years, and has rather a 
noble eonntenaooe, which, in honor of the oeeasiou, was painted perfectly black, excepting 
a red stripe from the top of his firclp^ul, down llio liridg<> of hi.s iioso, to liis chin. There 
was, in the first place, a general smoke at my expense, followed by a long conference. I tried 
to make him compreliend that we were on a peaoefbl mission; that I had a great estsMu for 
him personally; and that I'had certain things to ask of him, viz: that he should have prorisioni 
brought in to bo traded for; should never permit any of his tribe to come about onr camp after 
sunset; should send guides to oondnot Lieutenant Tipton and train up the river by the best 
loute; and should at once detail an Indian to carry a package to Fort Tuma and briog a letura 
package to us. In rf tiini, hia people should be well paid for their provisioos and services, and 
ho himself fur his trouble. 

My address, wbicb dilfered from any speech ever yet mndo to a band of Indians since the 
formation of our government — inasniiu li as it contained nothing ahotit the "Great Father at 
Washington" — was at last duly comprehended by Jose and by the crowd that were seated 
around. It was difBcult to satisfy them about the expedition ; they conld not understand why 
I shoold come up the river with a steamboat and go din rdy b:i<'k again, nor why it was neces- 
sarv to keep np a communication with Fort Yuma. I etideavitrcil to explain these .suspicious 
circumstangcs, and apparently succeeded; for JosS said that my wishes should be gratified, and 
that he would visit oamp at evening, and meanwhile make the necessary arraogementa to 
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provide a meBsenger. I invited him to go with me on the iteamboat; bat he deciioed, and his 
fHvDcb appMTvd to thbk that b« had done a pradent thing. 

Alt of tiiis occupied aomo time, ami iuvolvid -.i ixreui daal of gesticalation and intricnto 
pantomime, irhich, even with interpretcrK, I find it convenient to have reoonne to. Oral 
commiinication, under existing circnmstanc-es, ia a complicated process. I have to deliver my 
message to Mr. Bieliiwski.wbo puis it into indifferent Spanish for the benefit of Mariano, 
knowledge of tli;it language is sliglit; when Mariano has caught the idea he imparts it in the 
Yuma tongue, with which he is not altogether conversant, to Capitaii, who, in turn, puts it into 
the H ojftTe reraacnhir. What changes aj remarka have nndergtme dniing these difbrant 
Htiipcs T shall never know; hut I obwTvo fliat tliey are sometimes received by the Ifi^vee 
with an astonishment and bewilderment that the original sense does not at all warrant 

A shoal upon which the steamer groonded towards evening prevented as from going into 
camp till dark, and I bad to toll Josb and his followers that they must go away and return in 
(lie niorninfr. T prnvo the cliiof a jiair t>f hlaiikutH, which, in complianri^ with what ^'lM'm8 to be 
an imperative law, ho at once tore into strips and distributed to those about him; then be told 
thein> in a florid speech, that tiiey mast respect oar property and treat as as IHsnds; and Ubib 

( 1 iiwd started for their homes. One or two stragglers, nnablo to resist the tomjitation, caught 
up some little articles that were lying exposed and tried to ran off with them; supposing that, 
in the dask, they coald do so anohserved. They were detected in the act, aod, dropping their 
pleader, made a precipitate retreat. Joeti appeared to regret the occurrence, and looked a 
little sheepish at this practical resnltof his oratory; but some of the tribe were disposed to 
brave it out, and for a few moments it looked as though our amicable relations were to be dis- 
solved. Oapitan, who had witnessed the occurrence^ oame forward and made them n speech. 
He ha^ a fjreat reputation both ns a warrior aiul orator, and waw li^itoned to witli profound 
attention uud respect. His gestures were so expressive, and the tones of his voice so modu- 
lated, that I coald follow withoat difficnltj his measieg. In glowiag terms he represented the 
improiiricty of their cordnrf, and assured them tliat ho waw identified with our party and 
woold espouse our cause in the event of a qnarrel. Uis remarks produced a strong impres- 
sion, aod the resnlt was that Jest made a formal apology, and assnrad as that the wonld>be 
plunderers were not Mojaves, but some visitors to the valley f i oni a tribe hvjwA the mountains; 
of which statement I assured him I did not believe a word. Thoy all left camp, bnt with 
serious faces, leaving Mariano and Capitan quite concenied at the turn affairs had taken. 

The position of a Mojave chief is one of honor and dignity, but carries little authority witii 
it unlesf! his views happen to coincide with those of a majority of the tribe. There are some 
turbulent spirits who are disposed to hostilities; and should they commit any overt act, the 
majority might disapprove, and yet, from mwUMngnflsa to give np or pnniah the olfeDders, 6nd 
themselves obliged to sustain thoir action. 

When Lieutenant Whipple passed through tins valley ooe of the five chiefs, whose name 
was Ourook, and a sab-chief called Iretoba, joined htm as a guide, and aooonpaaied htm 
through tiia ooantcywest of the Colorado as far as the Mormon road that leads to Loa Angeka. 
They were noble specimens of tlieir ru<-e, and rendered the party invaluable service. I have 
been making inquiry after them with the hope of meeting them again, and learn tliat Cairook 
still lives and retMns his aathority. The name of Ireteba the Indiitos do not reoogniae, and it 
is probable that some mi^^take was made about his appellation. 

Camp 47, head of Mojave valley, F^niiary 17. — Joej aod his tribe returned on the following 
morning, and seemed anxious that the indiscretion of the preceding night shoald be forgotten. 
They brought in a good deal of provision, and a runner presented himself to take the Fort 
Tama letters. These were prepared and handed to him, and he started off without delay. 
He made no stipulation about the payment, but woe much gratified at receiving in advanoe a 
red blanket and a piece of cotton. I gave Jos^letting him clearly nndentand that it was in 
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pqnnwit for bis services — some cloth, beads, cotton, aud fancy articles, which he forthwith 
difltribnted, rvtiuDing notfaiog for liimMlf but a handioine red tearf ; fbia caught Ms ftnoy ao 
strongly that he could not part with it, but twisted it aboat his head, turban fashion, where it 
exc ited general admimtion. Their tnsteB are verj' nrbltrnry. Small white beads they highly 
prize; blae and red beads they will not accept as a gift, with the exception of a single variety 
of knge blue glass beads, which they iDteraperse with the white in their necklaces; for cloth 
or blankets, red is the color most esteemed; white cotton and an}- kind of clothing they are 
glad to procure. Apart from their fondness fur beads, their tastes are geDenllyfor things that 
are nsefiil; and for paints, ribbons, imitation je\vi;lry, feathers, &c., they have a contempt. 

We left Jose and his clan looking very much pleased at the result of the morning's negotia* 
tions, and their friendly demonnor ha** relieved Mariano and Capitan from a load of anxiety. 
Their position would be a delicate odo in the event of hostilities, as it might create unpleasant 
eomplioatioDS between the Tomas and Uojaves. I think Mariano, though a good-natured old 
fellow, would run away were there to be any fightinp; but Capitan fseems disposed to stand by 
our side. Ue quite surprised us by (ho bold and decided ground he took hist night. Any 
outbreak would be a cause Ibr nrach regret. Beddes oar reliance iip<ni the Indians for pro- 
visions, our little party of twfloty-four, in an open boat, half the time stuck upon a bar, could be 
prrcatiy harassed by six or seven hamlred men concealed in the thickets that often line the 
banks uf the river. 

On the ssme day that we bade fiurewell to Josi we passed another of the chieft, whom they 

call Manuel. He wn? seated in state on the bank, with his tribe around him; but it was not 
convenient to stop, and when camp was reached at evening I learned that we were beyond 
the limits of his domun, and that it would not comport with his dignity to visit ns. 

The next day we remained in camp. During the morning, while parsing in and out of the 
boat, I remarked an Imlian seated for a long time near the end of the plank. At last I observed 
that he was constantly regarding me with a half smiling, half embarrassed air, and, looking at 
him more intently, discovered ^at it ws« ny old fViend Ireteba. He had been too modest to 

introduce himself. ITo was delighted at being recognized, and at the cordial greeting he 
received. He told mc that bis chief, " Cairook," lived across the river, and Avould soon come 
to see me. I at once proposed to Ireteba to accompany me on the boat, and upon the arrival 
of the pack train to go with na eastward; and he expressed his willingness to do so. I judged 
from his appearance tliat he was very poor, and gave biin some bhinkefs and Other articles. 
When he aud Cairook parted from Lieutenant Whipple they were loaded with enough presents 
to make tliem rich, according to an Indian's notions, for the reet of their lives; but it is the 

custom of the Mojavcs to burn their property when a relation dies to whoSO memory they wish 
to pay especial honor, so that wealth is held liy as uncertain a tenure as lift. 

The appearance of a great crowd upon the opposite bank indicated the presence of Oairook, 
and in a few minutes a messenger swum the river, and asked uio to send a boat over. This it 
was impossible to do, as the skill" had been hauled upon the bank for repairs that were not yet 
completed, and there was no steam up. I was, therefore, obliged to send word that he must 
fiimish his own transportation. The river was deep, and it was inconsistent with his dignity 

to make the first grand entri; into camp dripping with water; and after a good deal of commo- 
tion and delay ho hit upon a truly r^al method of crossing. A raft was provided, aud four of 
his tribe, one swimming at each comer, conveyed him over. He stood erect in the centre, and 
the water, for an acre or two around, was alive with his swimming followers. TJio meeting 
was friendly and pleasant. ("airook is a noldo looking man. lie is nearly six feet and a half 
high, and has a magnificent iigure aud u tine open face. Uo seemed glad to see mo, and laughed 
s great deal as he alluded to former adventures. He inquired particularly for Lieutenant 
Whipple, for whom he had couceivod an exaHed opinion. Many of his tribe remember, and 
have been recalling, incidents of that expedition. Among other tilings, they were inquisitive 
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to learn something of the mnn who conld earrj his tcclh in his hand; which brought to mind an 
amusing rceolleetion of the astoniohment with wliich they hnd 8cen a member of the party take 
out :(ri(l rtjiiiace one or two false teeth. Cairoolc spent tlio whole clay with mo. I gave him 
plenty lu eut, and some tobacco, and made as much of him as possible. Ue was highly gratified 
at his reception, whioh he aaw added to hie importanoe with the tribe. Uke the rest, he 

required Hatisryiiip: an to the oViject of our comintr. and desired tn Iciuav hnw lonir wo wore to 
remain, and where wo were next going. As both be and Ireteba are intelligent men, and 
quick of compreheDaioii, I drew, upon the gronnd, a map of the river and the sarroaiidii^ 
country, and explained to them our plans, while they iiitorprotod to the others. They e c e mo dt 
for the first time, to clearly understand and feel at oafo about the matter. Their countenances 
brightened, and there were frequent exclamations of "aliotka," ("good.") I told Cairook 
what I required of him in regard to the trading for provisions, the rules to be observed bj the 
Indians, nui\ tlio detail of meHsengers to carry letters to the fort; alfo tliat I vvnnfed Ireteba to 
accompany me, and that an additional guide miut bo selected to go with us when we should 
leave tlie river. To all of thii he gave a ready asaent, and delivered a epeech upon the subject 
to his people. 

I now gave him some presents, which he forthwith distributed, as Jo«^ had done, to hts 
friends. The disposition of a few desirable articles that conld not be divided occasioned him 
some perplexity. He made an earnest speech upon the subject, and at t>omo one'a Rup^ostion 
it was dfi-idi'd to ruhmit tlie matter to the |)opMlar vn((_>. A deafening clamor and hopeless 
confusion was the inuaediato result of this experiment in universal sulTrage, till Cairook, very 
sensibly, threw the objects of strife into the midst of the crowd, to be scrambled for, whidi 
had tlie elTcct, after a fierce momentary tussle, of restoring peace. 

For two days Cairook, at my invitation, travelled upon the steamboat. He was accompanied, 
on tiie first day, by his wife. She is a nice looking squaw, and I allowed herself and her 
spoose the privilege, accorded to no other Indiana, of sitting upon the upper deck. Wo made 
a good run, meeting with little detention, and they sat in dignified state, and enjoyed the 
admiring gaze of their neighbors, who were assembled in crowds along the banks. From the 
airs that were put on by Madam Cairook in consequence of being the only female thus die* 
tin^nished, I am afraid that tlie trip turned her head, and that she most have been quite 
unbearable to her friends after she left us. 

As we steamed away fiom the Mojave villages we passed a oonapieiMnis conical peak, a few 
miles east of the river, which stands almost upon the 35th parallel, opposite the iuitial point of 
tbo California boundary. Cairook soon after bid us good bye, and returned home. Ireteba is 
to remain; and nnwilltng to be entirely bereft of the totAety of hu tribe, has broaght along » 
lad of Hixtecn, by the name of Nah-vah-roo-pa, to keep him company. Since the meeting with 
Cairook, our relations with the Mojavcs have been of the mo!*t friendly description. They 
have, at every stopping place, brought provisions to trade, and of beans and corn we have now 
an adequate supply. Our original rations will be exhausted in a few and I have made 
every exertion to procure notne wheat, in order to vary, as much as posnible, the faro, hut of 
this they have a limited quantity. The little flour they have brought is mixed with corn meal. 
It makes an excellent bread. 

The zoological collectionn havo been largely added to. Fish, squirrels, rabbits^ imts, miee, 
lisards, snakes, Ac, Ac, havo been brought in — many of them alive. 

The behavior of the Indians has been orderly, and every evening, exactly at sunset, they 
have retired in a body from camp. Mariano and Capitan are delighted with the pacific rela- 
tions that havo been established, and no longer manifest any impatience to return, though, a 
few days ago, they were becoming importunate upon the subject. Capitan is a great favorite 
with the Hojaves, particularly with the yonqg ladies. For several nights he hss been absent 
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at entertainmentB given in his honor, and, if what Ireteba says ia true, haa boon taking advan- 
tage of hia absence from Mrs. Capitau to be ultogetlier too much of a gallant. 

There has been a groat deal to interest among the people of this valley, and I regret that 
wo have had to paw bo hurriedly, and that we have been unable to learn more in regard to 
their habits and customs. Very few parties of whites have visited them, and none have 
remained longer than a few days. They are. therefore, in their native state, as they have 




KlR. 17.— Uoundur}' Cone. 



existed for centuries. Of thoir religion or superstitions, I have not been able to learn any- 
thing. Government, they have so little of, that there cannot bo much to loarn. They are not 
at all communicative concerning their inHtitutions. The marriage tic seenm to bo respected in 
more than an ordinary degree among Indians. I think that few, if any, have more than one 
wife. 

Their minds are active and intelligent, but I have been surprised to Gnd how little idea of 
the superiority of the whites they have derived from seeing the appliances of civilization that 
surround tho.xe whom they have met. 

Fire-arms, and the Explorer's steam-wliistlo, are the only objects that appear to excite thoir 
envy. In most respects they think us their inferiors. I had a large crowd about me one day, 
and exhibited several things that I supposed would interest them, amojig others a mariner's 
compass. They soon learned its use, and thought we must be very stupid to be obliged to 
have rcconrso to artificial aid in order to find our way. Some daguerreotypes were shown to 
them, but these they di.ilikcd, and were rather afraid of. I heard one or two muttering, in 
their own language, that they were "very bad." There being a few musicians and instru- 
monUt in the party, the effect of harmony was tried, but they disapproved of the entertainment, 
as of everything else, and when the sounds died away, appointed two or three of their own 
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musicians to show ours how the thing ought to be done. These artists performed a kind of 
clinnt, in a discordant, monotonous tone, and after makin;^ some of the most unearthly noises 
that 1 over lii^tcned to. rogardcl ih \vi<li nn air of stitisficd triumph. I tried, l>_v showintr them 
the boundariea upon a map, to make tUem comprehend the extent of our nation, as compared 
with their own, and to explain the rebttve nnmbers of the inhabitants. The statements were 

received simply n.-< n piece of nhsnrd pasronadc, and had the same effect as the visits of some 
of the chiefs of the north western Indiana to the Atlaiitie cities, which have resulted in destroying 
the inflnenoe of the unfortunate ambassadors, by unpiiig dmn Ibraver, in the eetimation of 
their own tribes, as egregiotiB liars. 

Two of the five f?reat chiefs I have not mot. One of them, named "Sikaliot," liven not far 
below our present camp, but we passed bis territory wuhout stopping, and like Manuel, be 
does not think it digniGed to go Ijeyond his own dominions to visit ns. Thajr think it doe to 
their pnsitinn to roccive tlio first call. I had a Ion;? discussion with Cairook, Ircteba, and 
Mariano about it. They were desirous that I should see Sikabot, and importuned mo to stop 
and visit bin. This I was not anxious to do. For the sake of fhtare parties that might visit 
the valley, I had detc-nnined not to encourage the expectation that they woro to receive from 
the whites gratuities, but to exact always some equivalent in return for what should be given 
them. The others had rendered or agreed to render certain services, for which they had 
received payment, but of Sikuhut there was nothing to be asked. I told CairooV*, and tho 
other Itidians, that if I iiKt tiieir fiienil I cuiild imt ^i\e liim am tliiii;;, but that if he would 
bring flour I would pay him for it a^i I hud paid them; th it Indians never gave white men any 
presents, and onght not to expect any. This was an idea that had nover oocorred to them, 
and tlM-y emild imt help ^'riiitiiii<; at tho fatmsss of the reasMiing. All tlie crowd langfaad 
when the remark was translated to them. 

It is a hct well known to those who have had much to do with lagans, that, as a rale, they 
never give anything to whites. Gratitude seems to be an element foreign to their natnre. 
The onlv emotion that benefits excite in their breasts is a dex ire to receiw more. Tiie Mojaves 
have been uncontaminated by tho vices that tho approach of civilization engenders among 
Indians, and are. perhaps, rather saperior to the generality of their race, bat, as far as we can 
judge, they have, with few exception-*, certain qualitie-* common to the Indian character. 
They are lazy, cruel, selfish, disgusting in their habits, and inveterate beggars. Even Cairook 
is not exempt from this last frailty, though, to do him jaatice, the things he asks for are seldom 
for himself. Ircteba is tho only one that I have never known to beg for anything. 

We have had such agreeable intercourse with the Colorado Indians that it \» pleasant to be 
able to notice one good quality in them, and that is the exactitude with which they fulfil an 
agreement. On several occasions this has been called to oar attention, and I am disposed to 
give them all credit for so honorable a characteriHtic. 

Tho Mojaves preserve constant friendly relations with the Chdmehuevis and Yumas, and were 
allied with the latter in the attack npon the Pimas and Haricopas, last September. At that 
time they lost one of their five cliiefs and a great many of their best warriors. Tho Cocopa 
Indians they bitterly hate, and make forays into their country, slaying and taking prisoners. 
The nnwarlike habits of that tribe have not permitted them to offer much renistanco to these 
incursions, but they avenged themselves by giving tlu> warning to the Fim is, which resnlted iw 
the wholesale slaughter of the attecking force. The animosity of the Mojaves against the 
Cocopas has been raised to the highest pitch by the dis istcr which bofol the war party from 
this intervention of their despised foes.* 

o Tlio hatrcl which t\ie Mojiv.-* 1., ir t.i llii* tril..-. mit the ftrfii-ity .if th ir pvtsion* when oxcitwl. are exbiUted In tbc fol- 
lowing ncoHiiit. »iy on eye vfUnvuK. „( the trcjtmcnt U, « hkli they nibjectcj • priioaer beloofiitK to Um Om»p& -"(Hi^ Ike 
faHrful rafadiation whidi the Utt«r >i« ainix' vihitej iijx .ri them wutild ami totem mftff ■wn itwtji ml : 

" AmMW the CMptivw ihcy had ttolea ttam the tmafllendiniK Cocafm wn a i.— tOt ogapltttanail' yamg female. 
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It is somewhat rmimrlmble tiiai thsse Indians shonld thrive so tvell upon the diet to iriiioh 

they are compellerl to sulhero. Tliorn ia no pjamo in the valloy. The fish arc srarf^o and of 
very inferior quality. Tbey subsiat almost exciiuively upon beans and corn, with occasional 
wetenndom and pumpkins, and are probably as fine a race, physically, as there is in existeooe. 

Before leaving Washington, tlio late Socretary of War, Mr. Davis, proposed to me to cany 
ont varieties of seeds tor distribution to the Jf ijavo tribe, and in accordnnee with this humane 
suggestion I provided au u86ortuieat of vegetable uud fruil seeds^, and have given them to tbo 
ohldb aad some of the leading man, who have promised to try this season tlie experiment of 
planting them. 

The annual overdow of the river enables them to raiae, with little labor, an abundant supply 
of provisions for the year, which thoy improvidontly consume, allowing the fntore to take oare 
of itSelC The failure of a ci ip i-. therefore, an irremediable oahuaity. DttringODe season, a 
few years since, the Colorado did not overflow its banks ; there were consequently no crops, 
and great numbers of the Mojaves perished from starvation. It is quite possible that snoh 
▼isitations are of perkidteal occnrrence, and are among tha means adopted by natnre to prevent 
the population of the valley, as there is no outlet for it nor room for it^ expansion, from 
increasing beyond the capacity of the country to sustain it. There is no question but that for 
sevetal oentnries, since the first vints of the early Spanish explorers, there has been little or 
no increase in the number of inhabitants. This number is apt to be overrated. I have dis* 
covered tliat the crowds sncn collected at the difTereot points passed during our progress up 
the river have boon composed, to a considerable extent, of the same set of individuals, and 
snspeet that the chiefs in their first formal visits have enhanced their apparent state and 
importance by borrowing rocniits from tlu>ir neighbors. 

A system of irrigation and an improved motliod of agriculture would make the valley far 
more prodnctive, bnt it is not oertdn that it oonld ever be a profitable plaee for white settle- 
ments. ■ The shifting of the river bed, which, to the Indians who have a certain cotuinunity of 
property, is a matt^^r of little importance, wonld occasion serious embarrassment to settlers • 
who had established permanent locations and improvements. The rapidity and extent of the 
changes in the position of the Oolorado can soaroely be imagined by one who has not witneased 
them. 

Having an opportonity to compare the condition of things at present with what it was fimr 
years ago, I have been M» to appreciate the transfomiationa that are liable to oocnr, and am 
satisfied that there are few phMos in the bottom lands that may not, daring any season, be 
overrun. 

Our camp is fifty-two miles from the foot of the valley by the conrM of the river, though 
Uttle more than half that distance in a direct line. A few places have been encountered where 
the navigation is difficult. A rapid, over a gravelly shoal, occurs near the head of the Mojave 

•b^nttwenty-flTOjPMmaf ■(>. flhs «M as bHnUAd H asf indln wmaltefeMwiNB, tsO, giMalU,wdli4r4ll»iii 

ber apfxsiuocp. 

" A BOhy mwtiti){ wiw hi'M. iiml tlic nisht s|iriit in on*' of their victory <Uncc(i. duriiii; which Ihf V would dunce around 
htr, ihovt in b^r «an, and agii In her Uce. 'Vhc next mumiug • p<wt wm firmly pUwted in tbe ground, and about eight fc«t 
ftiwi IImi lintlnm s rwMilmii allsfiiiwl Tli«j-tbea drove rouish noodm tfUm tlimish the palnM «f tlMir cB|itiTe'a bandi, 
and hf Umm talasd Iter to the cro»4)eaai, and diore tha ipikaa into tba watt wood, extending b«r arau aa bur aa thej woold 
rench. Thea with piaoaa of liaifc rtack with tlionu Ouf Hod her head Sraiily hack to the upright poit, drof« iplliee throvgh 

b«r Oiikli-s, and far a time left her. 

" They ution Tctmned, and plutini; me, wiUi their other oiptivra. iii- ir th-.' ^iilTi rtr, hi l ih keep our oyin npun ht r until Hhe 
Aed. Then they o>mmrnric<l ruunltijf umiiml tln> -ttakf in cirili»!, hnllonint; and slamjiin^; liU.' (i.'iiiiiriH- AfUT n wliili- nrveral 
floppllad Uumialfea with Iwwa and arrowa, and at every circlet they wovid «boot an arrow into hor quircrinj; (ioab. Occaf 
tonally rite maU nttar pHaowa tttm, wtJeh tnaald awaken from the noddag crowd taantlng ) rlU. 

Vbr two bom die hvag in this dnadlbl oondltioo, hlaeding and aigUng, her body SMiagled In a ihodaBg BHUur. 
WhMMTar *e wonld aoeam aloqd they wovld itnf lags in her nunrtb to idlenoe bar. After dh« Ma daad they took bar body 
toataMnri pile and tnimed it"— CH» flbtaWa MaiMm. 

10 ^1 
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cafioD, and uiiu loss violont twenty miles above. There are two or three troublesome shouls, 
where the river is divided by islands into AovcntI i-hnnncls, but as a goncral rule the navigation 
has been better in this valley than elsewhere above Fort Yuma. The pliiocs that at low water 
give most trouble arc the bars where the bed is covered with pcbblca or gravel, but these, 
with a boat of lighter draught or at a higher st^igo of the river, would present no difficulty. 

The range east of the Mojave valley we call the Black manntains. These mountains run 
from a point fifteen or twenty miles east of the foot of the valley in a northwesterly direction, 
and cross tho Colorado about fifty miles north of camp. Where the river breaks through thitj 




10. — llf.vli; ■» I'lum. 



chain there is doubtless a stupendous ontton. Beyond the cafion is tho supposed position of 
the mouth of the Virgen and the Great Bend of the Colorado. Westward, opposite to camp, 
is the paaa through the spur that connects the Black and Mojave ranges, by which tho wagon 
trail of Lieutenant Beale leaves the valley of tho Colorado. 

The winter has given place to spring. Tho nights are cool, but ice is no longer found. The 
days are very warm, but even the rays of tho sun have seemed to be more tempered and less 
oppressive since entering the Mojave valley. 
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MOJAVE VALLEY TO MOLTU OF BLACK CANON. 

DsAD mrxTAUi. — TVADmowi cosmvixino it.— Ptbamid r*So!«- - Dap rapib.- lUrim ash uncKT mioai.. - -Ijiiwi uictkntiom. — 
I.A.xi>nnRH DrrwT" IN miAMrn Ti>n«;BArmc.\L am> liHiunuoAi. i\vB«Tin\TH«« I>kvaiiti bk <ir i-\riTAs, AunivAi. or 
MAIL < vniiif f;* i.ii.iAi I himm thk i'\t k I'icmn Tttnt'SWiN.u I'mmki? t s Mtusi hwih Vhimtv of 

. rAI-l-Tbi.- lllllll'l I.T BArilM. UraMU. RLI IIK MkITU or RUCK 1-a5u>. KxnoRKK ii lunK AlVIDKAT TU imUHIKIAT.^ 

Drmimk.— 8c*anrrwHifum — Fupautmmi in mcmv Tn CMlnr. — Mnoouw n om. MmiTAiii. 

Oamp 60, foot ef Ootkunvood volley, February 24. — An impMing moootain stands n««r the 

wcsf liimk nf tlic rnInni<lo lit ihf lioiul of tlio Mojiivc viillry. It \< lii^lii^st jioiik in ^^ijjlif, 
and is regarded with ruverQuce by tbo ludians, who bolicvo it to be the nhoda of their departed 
■pirits. Ireteba informed me, with awe in hie coantenanoe, that ehoold any one dare to visit 
it he would be instantly struck <lcii<!. Thii4 is the first time I have been able to extract any 
alluiiiun to the religious belief of the Mojaves, and Ireteba was reluctant to speak upon the 
subject.* 

From the Dead mountain a ruu'rc i xtondx to the northwest and a simr rioL*soH tlio river and 
connects with tho Bluok nionntnins. This spur forms the northern limit of the .\I )j:ive vulloy. 
For several miles our course lay through the foot hills, when the river narrowed and entered 
a caBon throngh a gate, one side of which looked like the head of a bull. The soenery in this 
C!iB(Hi wus picttirt'.-i<iuf and lieantiftil, but novertheloss secracd tame in cc>nipiiri-;nii witli t!ie 
grand and startling effects presented iu the cahons through the Monument and Mojavc mountains. 

Near the upper end a rapid oocnrred upon a pebbly shoal, and the Explorer received some 
hard knocks, to which she han become lately quite accustomed. After tnivcrsinp the Pyramid 
c^on — 8o called from a nutunil pyramid, of symmotrtcal proportions, twenty or thirty feet 
high, standing near the rapid just mentioned— rapids were eneonntered in qaiek saccessioo, 
and hiivc lioon met with, at short intervals, up tO camp, which is twenty miles from the head 
of the Moj;ive v;i!ley. Mo-^t of tlioin h;ivo been af-cetided without diniciilf y. At one (Depp 
rapid) there was sulhcieul depth and a chanuel unobstructed by rocks, but the rush oi water 
was very strong. When we first heard its roar and saw the smging and foaming torrent we 
were startled, and a little apprehensive that wo might h ivo readied the head of navigation. 
There was less difDculty iu making the ascent than had been anticipated. Not knowing what 

" la tbe namlin of Mim Oatmui tU» BMimtiiin h alluded to, and her deacriptiaa is tnlHMtiiiK, m ftuniibias am sddi* 
tiansi tuiqte of llM odTttMlitr MMNV lh« tita sT HoHh ASM^ 

"llMTMdBtt, poMb«teaU|iinoaBMBat(lwMirlkMn md «r tbo mUay, that la ■ncimt tfam tkm wm a flood. 
wUch ooTmd all worM txceft Itiat mountain, and that hf dimMnfc It one fiunlly wai aared from the ffeiicml dp|iu^> : 

IliJi! I),i!< f.iinilv "1^ I ry liirr:.' jiiid h:v\ l-I' mI ri' In < Ixtliiiif;, inttlf. liurm'^, an<l |>li'nly to i-nt . tliiit ufli-r tlii' wuti t 
iirii- "I tin- fiuiiily r<.M^ , altli- aiMl "in Kiinl ■>! > hi,. I Hint mirtli, iiiid wm tlic-ii' tiirmvl ftuni riil . that 

niiiillii r rif th.' I iini!\ tiw k i|i-< r fkiii* uiiil Kitk. ftliil fi.'iii liiin 111.- Iti.ii.ins liim- ili-!" . niliil ; thM lli. jmiiri iiitnr <if tlif wliil.-i 
hwl a red cam{>lcxiaa until be ittilc, and then he became while ; tliat remaiaa of the uM 'big hou«,' in whidi thia andcnt 
liwiUylltrad.«mq^llMMy«(:slwpl«oeto(battlac,lmitodid^ tbemfaMU klwUof aciidBiiiMil 

bjr than. 

"They mU alM that thb veitenilcd apot had hecn, rfnra the flood, the abode of aplriti, and that if the iiut of moilab 

•hnuld [irrsiinm to trcail thoir cnrbnntod I.m<t a firr would biitxt frmn the monntalo and iniitAntly coiuaiiiii< them. It in 
Ih^'lr ).>li..f Ibiit tbc npirit of cvcrv while, wbi.ni tlic Mii)av<» bad l'<-<n TOrcr»rfiil in i>lRyiDg, is held (hero in tbcir pcipetunl 
< l.xins nii't <I.K.nu'<l to the t irm<>nt i.f .vi- rii lik-s~ I'ln'-i. whilp tbo M .{ iv". I.y wh<,-> h ind the afanghter UM pwiWtmtlNl, h 
txtiuil to eternal boaon and Mipcrior privilegfl* tbcrclor." — y<irrulm ■/ iMiiy (AUnnia 
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depth of water would bo found, Captain Robinson had the boat lightened and Mr. Carroll put 
on a head of steam that made the stern wheel spin around like a top, and a line being taken 
out ahead, the Bummit of the rapid wa« quickly attained. 

Abreast of the last camp was a rapid that occasioned more trouble, although the flow was 
less violent. The river was divided by an island into two channels, and in neither was there 
more than two feet of water. The shoal extended for some distance and the bottom was 




I'J ryremid CaBuo. 



covered with rocks. A lung line had to be taken ahead, in order to reach a place whore there 
was gooil holding ground. The boat was lightened and, after several hours of hard labor, 
had been brought to the crest of the rapid, when the line broke and the Explorer driAed 
down, bumping upon the rocks, and was in imminent danger of having her hull stove. The 
day's work was undone in an instant, and we wore very glad that it was no worse. When she 
finally brought up, it was upon some rocks, where she was wedged so fust that it occupied hiJf 
of the next day to extricate her. The remainder of the day was spent in a second and more 
successful attempt, and at dark we hud the satisfaction of seeing our steamer safely anchored 
above. That same night the fiercest norther sprang up that has yet been experienced, and 
continued throughout the following day. Wo ate, drank, breathed, and saw little but sand 
for twenty-four hours, and the gale was so violent that the Explorer was dragged from her 
anchorage and driven upon the rocks. At night the wind subsided, but recommenced the 
next day, though with diminished force, and wo got the steamboat, by evening, into deep 
water. To-day we had made one or two miles when the wind once more sprang up and 
blew with such fury that we were but too happy to find a cove where the bout could lie in 
tmfcty. Wc have spent the day sitting on a bank, l>lin<lud and choked by musses of sand that 
have been beating upon us without an inslant'^ cessation. 
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The timbers fnotoned to the Explorer's hull are n Rreater hindrance to licr progrcsB in this 
part of the river than below. They become wedded in the rot-leu, and render it difficult to 
extricate the boat, besides increasing the drun{;ht by the amount of their thickneafl, which i« 
four or five inches. As has been the case at places in the lower portions of the Colorado, the 
bar that has here detained us three days would not have stopped a boat of »ix inches less 
draught, with a smooth bottom, as many hours. It is probable that there is not one 8ea»on in 
ten when even the Explorer would encounter one-fourth of the difficulty that she has during 
the present unprecedcutedly low stage of water. 




f ig. 20 — IX«p Itapid. 



Ireteba has become warmly interested in our hopes of reaching the Great Bend. Ho had 
thought that the Deep rapid would put a stop to the stoaraboating, and since that has been 
passed entertains a higher opinion of the capabilities of our craft. Ho told mo this evening 
that thoro are yet four difficult rapid.-* this side of the Great Bend; that the la.'tt of these 
occurs in an immense cation, where the clinnnel is filled with huge rocks, through which the 
As-ater rushes in a furious torrent. Here, he informs me in emphatic pantomime, we shall como 
to a dead stop. Not far above, according to his account, the Colorado makes the bend to the 
ea«t and a stream comes in, the water of which is salt. This, it would seem, must bo the 
Virgon, for the upper waters of that river aro known to have a brackish taste. 

The late detentions have aftbrded Dr. Newberry and Mr. EglofTstcin excellent opportunities 
to pursue their respective avocations. The doctor has had leisure to make a very full and 
perfect mineralogical collection, and become thoroughly conversant with the geological char- 
acteristics of the region. Mr. EglofTstein has taken panoramic views of the river and the adjacent 
country, and has now completed a set that extends from Fort Yuma to the present camp. The 
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ascetit of 11 prorniiuMit peak on the opposite side of the river (Hbuilt Newberty) IlM glTeo 
him a view of Ihe whole of the Black mouDtaiu range. 

The {Kwttion of the caHon through the Black raonnteine ii nearlj north. The walls of the 
ontranco are plainly vinible. East of the caflon the mountatin premot an impanable barrier 
to all progress in that direction. Tho only break that has been neon by which it seems possible 
to cro»s, in order to pursue the laud explorations, is near tho 3Gth parallel, where the gap is 
apparent, bj which Ot^ttain Sitgreaves and Mr. Beale mast have both descended to the 
Colorado. 

Not far west of tlie Black cafion, a low place in the same range designates a pass through 
which a good wagon route may be found between the portion of the river south of the moantains 

and the road to Utah. Thii^ connexion it will be important to make, if the head of navigation 
turns out to be, as Ireteba says it will, in the Black caRon. 

Apart from the volcanic npheavals, as exhibited in the ranpres of mountains, Mr. Egloffstein 
thinks' that he has boon able to distingnish a gn at luiil iri iH'ral rise of the whole region 
towards the norlli and east alonfr a line within fifty miles ut uf.* If this bo correct the grade 
of the river will soon become so steep that it will be impositible to ascend further. 

Pour days ago Capitan begged permission to return, and his sendees being no longer 
required ninrc Ireteba lian joined iih, I told him he could jro. He has been with the party so 
long that we really regretted parting from him. Before he left be was loaded with as many 
presents as he could carry, and was also charged with a package of letters to be taken to Fort 
Tnma. Mariano ii^ inclined to see'the ittsuo of the exploration of the navigable portion of the 
river, and decided not to accompany Capitan back. 

For several days we have been expecting tho return of tho Indian expressman. These run>^ 
nere regelate their marches go r.- r ' reacli their destination at the clothe of day, and every 
evcninp at sun-^ct we have looked anxiously towarils the i'yrannd mountains, with tho hope of 
descrying sumo one crossing the summit. This evening a moving iiguro was discerned in the 
distance, that turned out to be the long-expected meesenger with the letters. He brought 
intelligence fmm Lieutenant Tipton that tlic arran^'ements for the departure of the pack-train 
were progressing favorably, and that he should commence the ascent of the river from the fort 
on the 15th of this month. 

The ilojave was dust-bej^i iiueil and weary. lie has had a liard lime footing if in Ihe face of 
the '"rale ami the driving sand during the past three days, init after he had received the pay* 
mcnt that was allotted to him, did not appear to regret having undertaken the trip. 

An occasional lull in the blast has permitted the partial snbsidenoe of the sand douds, and 
afforded glirapseR of a valley immediately above ramp. Groves (if eottnri'.vnnd trees, of a 
larger growth than any seen before, indicate that there is some alluvial land, but the valley 
does not appear to be of great extent 

Ca7np 5.3, liottnd {sUaidt March 1. — The Cottonwood valley was found to bo only five or six 
miles in length and oompletely hemmed in by wild-looking mountains. Tho belt of bottom 
land is narrow, and dotted with graceful clnsters of llntely oottonwood in full and brilliant 
leaf. The river flows sometimes tiirough green meadows, bordered witii purple and gold 
rushes, and tlen lietwcen ln<;li banks, wliore rich masses of foliaire dverlianu' the stream, and 
afford a cool and inviting shade. From the edges of this garden-like precinct sterile slopes 
extend to the bases of the snrronnding mountain chains. A few isolated black hills break the 
monotony of tho ascent. There is no vegetation ; tlie barren wurfaces reach to f!ie ve^^• sura- 
mits of the lofty ranges and impart to tho grandeur of the scene an air of painful doKulation. 

We have now entered a region that has never, as fiur as any records show, been visited by 
whites, and are approaching a locality where it is snppoaed that the famous "Big Oaflon" of 

• Ibis Impidtn Mtitequent uakiisaUoM eoUnl/ omfinnad. 
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thd Colorado commences ; every point of the view is Bcaaned with eager interent. We can 
diatinotly see to the north the ateep wall of one aide of the gorge where the Colorado breaka 
through the Black mountains. Whether this is the "Big Canon" or not it ia certwnlj of far 
grander proportiona than any which wo have thua far traversed. 




! IK zl — CoUonwood Vallef. 



At the bead of the Cottonwood valloy we threaded a caRou formed by the paaeage of the 
river through a spur that connects the Black and Dead mountain ranges. It was only two or 

three miles in extent, and the sides were of moderate height, hut the f^orgcoug contrast and 
intensity of color exhibited upon the rocks exceeded in beauty anything tlmt hud been witnessed 
of a (similar character. Various and vivid tints of blue, brown, white, parplo, and criuson, 
were blended with exqaiaite shading upon the gateways and inner walls, producing effects so 
novel nnd Kurpritting; ue to make the cnfloii, in some respects, the most picturesque and striking 
of any of these wonderful mountain passes. 

The country above and adjoining the river is tolerably open. There is no more alluvial land, 
but low gravel hills can bo traced as far north as the base of the Black mountftins. Just above 
the Painted caAon, and forming a part of the spur that has been alluded to, is a symetricul and 
prominent peak, Mount Davis, which preaents the most conspicuous landmark north of the 
Dead mountain. At the base of Mount Davis tUl river divides and forms a round island of 
coDsiderable extent, at the foot of which is a rapid that has created some trouble and detention. 

A few scattered Mojave families inhabit the Cottonwood valley. We saw no fields under culti- 
vation, and the residents brought neither corn nor beans to trade. One of them agreed to take 
a letter for me to Lieutenant Tipton, nnd to guide the pack-train from the Mojave valley until it 
should overtake us. Thi^ may be at no great distance ahead, fur Ireteba, while admitting that 
we may reach the mouth of the Black eafion, still maintains that we can never get the steamboat 
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''through it. Since leaving the Cottonwood valley he has appeared uneasy, and has given me con- 
^Btairt wiirninps to exercise precaution, for that the "bad Pai-ute8''arc prowling about. He says 
■•"that great numbers of them live near the Mormon road, from which we are not far distant ; 
' that there are many white men among them, and that some Pai-utes who lately visited the 
Mojaves told them that they intended to deatroy our party as soon as it should enter their 
territory. He thinks that we are too few in number, and looks dubiously at us and then at the 
bank, when wo come to places where the river is narrow and the formation of the gravel hilla 
is favorable fur au ambuscade. There is seldom ditHculty in selecting a spot for camp that 
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Tig. 22.-PaiiitcJ CiJhw. 



would bo ijupregnable against almost any number of Indians armed only with bows and clubs; 
and )is full moon is approaching the nights do not invite attack. 

The view this evening of the island, the river, the labyrinth of low hills, the great chains of 
mtjuntuins that interlock from the north and south, and Mount Davis, towering directly over- 
head, all bathed in the brilliant moonlight, is indescribably magnificent. 

The Indians are seated at the verge of camp, earnestly observing the Dead mountain. Its 
hoary crest is draped in a light floating haze, and misty wreaths arc winding like phantoms 
among its peaks and diuj recesses. The wondering watchers see the spirits of departed Mojaves 
hovering about their legendary abode, and ^ze reverently at the shadowy forms that circle 
around the haunted summit. 

Camp 57, inoiiUi of' Bhick canon, March 8. — ^The twenty miles of distance between Round 
island and the present camp required five days to accomplish. A dozen or more rapids, of all 
descriptions, had to be passed; some were violent and deep, others shallow. At a few the bed 
of the stream was sandy; but generally it was composed of gravel and pebbles. Below the 
crest of one rapid the current forked, forming two eddies. Several attempts were made to 
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Mcend; but the bow wiui not pointed exactly towards the centre of the fork, and, beinp thrown 
off by the eddy, the boat wouhl down stream, whirling urumid liiie a teetotum. After four 
or 6ve unsucceflHful trials, Captain Robinson struck the right point, and wu got through with- 
out further trouble. The worst places encountered have been where the banks were low and 
destitute of vegetation, and the rooky bed of the river afforded no holding ground near by for 
an anchor. The lines have become almost worn out by hard service; the skiff is badly battered, 
and scarcely able to float, and all the oars nro broken. The hist seventy miles will, perhaps, be 




ng. 23— Mount DkTiK. 



the best part of the Colorado to navigate when the water is not at so exceedingly low a stage. 
The rapids will be leas violent, and the bottom being gravelly no now bars will bo formed as 
the river rises. 

Between Mount Davis and the Black mountains the river flows between gravel bluffs and the 
foot-hills of the latter chain. The view in all directions was intercepted, and before we were 
conscious of its neighborhood a sudden turn around the base of a conical peak disclosed the 
southern portal of the Black cailou directly in front. The Black mountains wore piled over- 
head in grand confusion, and through a narrow gateway flanked by walls many hundreds of feet 
in height, rising perpendicularly out of the water, the Colorado emerged from the bowels of 
the range. 

A rapid, a hundred yards below the mouth of the caBon, created a short detention, and a 
strong head of steam was put on to make the ascent. After passing the crest the current 
became slack, the soundings were unusually favorable, and wo were shooting swiftly past the 
entrance, eagerly gazing into the mysterious depths beyond, when the Explorer, with a stun- 
ning crajsli, brought up abruptly and instantaneously against a sunken rock. For a second the 
iro[>ression was that the canon had fallen in. The concassion w»is so violent that the men near 
II 1 
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tho bow were thrown overboard; the doctor, Mr. MuUbauHen, and myself, having been seated 
in front of tl»o upper deck, were precipitated head foremost into the bottom of the boat; the 
fireman, who was pitching a log into tho iirc, went half-way in with it; tho boiler was 
tbro^vn out of place; the steam pipe doubled up; the wheel-house torn away; and it wan 
expected that the boat would fill and i<ink iuistantly by all, but Mr. Carroll, who was looking 
for nn explosion from the injured steam pipes. Finding, after a few moments had passed, that 
she still floated, Captain Robinson hud a line taken into the skiff, and the steamer Wiis towed 
alongside of a gravelly spit a little below; it was then aaccrtained that the stem of the boat, 
where the iron flanges of the two bow sections were joined, had struck fair upon the rock, and 
that, although the flanges were torn away, no hole had been made, and the hull was uninjured. 
Tho other damages were such as a day or two of labor could repair. 




Fig. 24. — ararel UluSa south of Block MounUiiiii. 

After making thoso unoxpoctod and welcome discoveries, tho captain and myself went out in 
the skiff and examined tho rock. It stands in the centre of the channel; has steep sides and 
a conical shape. The summit, which comes almost to a point, is about four inches below the 
surface of the water; and if the boat hud struck half an inch to one side or the other of the 
flanges, the sheet of iron that forma the bow would have boon torn open as though it had bcoD 
B strip of pasteboard. 

Nearly three days have elapsed since the accident, and everything is restored to its former 
condition. I have thought it would be imprudent, after this experience of sunken rocks, to 
attempt the passage of the caiion without making a preliminary reconnaissance in tho skiff. A 
second escape of the boat, in the event of u similar encounter with a rock, would bo too mnch 
to hope for; and sliould she be sank in the caiion, and there bo nothing to swim to but perpen- 
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dicolar walls fivo hundred or a thonaand feet high, the individaiils on board would be likely to 
share tLe fate uf the steiiiuer. The carpenter haH been working ut the BkiiT, to put it in a more 
wrriceable oooditioo, and two or threo oara have been mended; to<mon-ow the captaiii, the 
mate, and niy!>ctr, are going to make an attempt to ascend the cailon. 

The arrival uf the pack>train is looked forward to with mucli eagerness. Rocketa were sent 
up this evening from the snmmit of the cliff above camp, and the eouthern horiEon woe watched 
for the appearance of umilar eignala in that direction, bat without result. For two or three 
weeks we have been subsisting upon the corn and beans obtained from the Indians; the corn 
is ground in coiTee-milU, and makes a tolerable bread, upon which and boiled bcau», washed 
down with water from the river, we brealcfast, dine, and sup. This di6t egreea wonderfiUlj 




Fig. 26 -M»atb o( Hwk CaAgn. 



with the Mojaves; but either our stomachs are not snfficiently trained to it, or it is not whole- 
some fare for whites, for some of the men suffer a good deal. The labor for the past two or 
three weeks has been excessive, involving the necessity of standing, sometimes for hours, waist- 
deep in the chilling water; and strong food has been particolarly craved. The want of ooffee 
is generally found, on such occasions, to be the severest privation, even more so than that of 
meat. But the greatest trouble our party hns had to put up with has been the absence of salt. 
The bog containing the whole supply was lost or stolen a fortnight ago. No one can imagine, 
who has not tried the experiment, how tasteless and disagreeable food may become when 
prepared without this common but indispensable ingredient. A well-salted dog or mule soup 
would be received with delight in exchange for the insipid dishes of beans and corn which we 
are compelled daily to swallow. 

Ireteba volunteered yesterday to go back to the Mojavo valley and ascertain the whereabouts 
of the pack-train. He thought he would be able to learn the news and return by the time 
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Captain Robinson and mji^elf shonld have mado the rccnnnaiHsanc« of tho cuHon; and T 
williogly acceded to bis proposition. Before leaving be again warned uie uf^^ainst the Pai-nte8. 
Their tracke bave been diecovered in the immediate neighborhood, and unc of them was seen 
an evening or twoego watchinfr "s from !i thicket on tho oiiiiit><ife nith- of tho rivtr. It woiihl bo 
no easy matter to eorpribe ns in camp; hut tiiere is a proapctit that the doctor and Mr. Eglotf- 
stein, who spend much of their time in geologfcal end topognphicel ezenniona, maj be carried 
off some dnv by n .-trafrglinp: partj. 

The mouutaiufi west of t!io river are rich in mineral curioeitieB. Aloi^ tbe bottoms of the 
ravines are found crystals uf quurti:, in eiirio&Bly gronped cfaHtars. and great unmbers of opala. 
Some of the hitter are' of otmiiderable siie, and proeaise to proTei,when peliehed, valuable gema. 



Digitized by Gopgle 



I 

r 



I 
« 



Digitized by Gopglc 



4 



1 
a 

I 

8 



i 



Digitized by Google 



rH AFTER VI. 



BLACK CAm 10 (iMAT JiEKC-BEIlli.\ 10 MOJAYE VALLEY. 

CaSur'i^iiiy. -RoARixn ■apid.— ( ami' in Tiir c*Sf;s - KarijrFNT rrrrBiinare«irMflM->OriUernMirAlM.— nMnnrAIHNi 
■oce.—Nhgiiwimiood nroBXAT »m>. -HRAi»ortiA«-MATi(i«.~Iinraii to mfairk.— KimisfMioBTTirA «»»mnA»>.- - 
tomaiHadun er uutui urarrnL— UaaMoi ancnM rAnr.— Dnuumnra a novo noiAn.— Vanm amm ikmavh.— 
iniTAi.WMnBnuuii.— BHOMMMuiiffli w wmmr MiiK--Via«iirMntM.--CinnMiic«riMMTm.-«Bnn»ioiio.rA%-B 
«-Auxr.— SnFiciorai impwi «r mtAm.— InnniMr una caiihsmc.— EknAiUTun «r Mtncttay.— Sttiviffli or rAMT.— 
lEim i:v < ! «t>:ambi>at— MoiATBaaan,— UaPAMcaBiacMsiTn ~KicnionArBinncTAmt»LAnnmrotiii<jATBTAun.-- 

Camj) 69, Acat/ ^' i^/oci con(.n, JJarch 10.— The i-kiff Liivirg been put id tolerable order, a 
bucket fall of com and beans, tbree paits of blanketB, a compa^B, and a sextant and cbronometer 
were stowed nwuy in it, tind a little before tBDriee the cnplaiii, mate, and niytclf lummenced 
the exploration of tlie citnon. My compnnioiiH cihIi [mllt<i u fMiir of 8ctill.<, m d \\ itl) i niisi(]i_r- 
able vigor; but as the currcut hu8 a flow of three U)ik-8 an hour we could not make rapid 
progreaa. We bad proceeded a quarter of a mile, and bad jtiet rounded tbe firat bend, when 

one of flip sctills snajtpcd, ridm-iiip hy liiilf cnr motive jH Wcr. Tbero wn, fortuiiutelv, a 
current of air drawing iu the right direction through the narrow gorge, and, with the odd 
acall and a blanket, an apologj for a aail waa rigged, vbicb, at iotervala, rendered great 

a»»isf ance. 

In a few roinutef, having pasFed what may be called the outworks of the range, we fairly 
entered its gigantic precincts, aiid citnmeDced to thread the mazes of a canon, far exceeding 
in vastnesB any that bad been yet trRversed. The wulitt were perpendicnlar, and more tban 
double the height of tLnM' in the Mojiivo mcniitiiii!<. risinp, in many places, sheer from the 
water, for over a thoui^and feet. The naked rocks presented, in lieu of the brilliant tints that 
bad illaniiBated tbe sides of tbe lower pastes, a nniform sombre bne, tbat added mncb to the 

solemn and impret^s^ive mbliniity of the pliK e. Tlio river wns nrirrow and devious, iiiul each 
turn diseloaed new ccutbinations of colossal acd fantaatic foim?, dimly seen in the dizzy heights 
overbead, or throngb the innfera depths of tbe vista beyond. With every mile tbe view 
became more pictnres^ne and imposing, exhibiting tbe aane Tomantic efl'ci ts and varied 
trunpfonnationa tbat were displayed in tbe Uojave cafion, but on an enlarged and grander 
scale. 

Rapida were of freqnent occnrrence, and at every one we were (Aliged to get out of tbe skiff, 

and haul it over. Eiglit riiilef frrm llie moiitli of flu' cufion, a load SUHeO roarinir In tnkrtiecl 
that Bomething unuaual waa ahead, and a rapid appeared which waa mdonbtedly the sumo that 
bad been described by Ireteba. Masses of rock filled np tbe aidea of tbe cbanneL In the 
centre, at the foot of the rapid, and rising four or five feet above the surface of the water, waa 
a pyramidal rock, against which the billowa dashed as tbey plunged down from above, and 
glanced upwards, like a water Bpout. 

Tbe torrent was awifter than at any place below, but a steamboat, entirely emptied of its 
cargo, which conid he deposited upon the rocks alongside of the rapid, could, if provided with 
long and stout linea, be hauled up. During a higher stage of the river tbe dilHculty of the 
phce would be modi dimioiabed. With our nearly worn out ropee it would be very hasardons 
to attempt the ascent. 
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Several rapid* followed, at abort distances, all of which would be troublesome tu puHs at tiiu 
proAont depth of water. The constant getting ont of the boat, and the labor of draggin^^ it 
through these difficult placea, made oor prepress for eome miles exceedingly tediouf and 
fatiguing. Ah Hiiii-^ct wjts npitronching we came to a nook in the side of the cafton, four miles 
above the Kuaring rapid, where a patch of gravel und a lew pieces of drift-wood, lodged upon 
the roeira, offered a tolerable camping place, and we hanled the akiff upon the shingle, and 
Ptoppcil for t!H> nivrlit. There wiis no neeil of kee]iing ;\ \v;it( }i. witli twn grin, liiieu of sentinels, 
a thouiiaiid feot high, guarding the camp. Even though we cuukl have been seen from the 
verge of the cliff above, our position was totally inaccessible. 

Darkness bupervened with surprising suddennesH. Pall after pall of xhade fell, as it were in 
clouds, upon the deep recesses about us. The line of light, through the opening above, at 
last became blurred and indistinct, nnd, save the dull red glare of the camp-fire, all was 
enveloped in a murky j^li nni. Soon the narrow belt again brightened, an the rays of the moon 
rearln il the Rummita of the mountains. Gazing far upward iijifui the edge** of the overliaiigiiig 
waliii we witnessed the gradual illumination. A few isolated turrets and pinnacles iirt>t appeared 
in strong relief npon the bine band of the heavens. As the silvery light descended, and fell 

upon the oppn<ite cre-;t of the al<yss, strange and uncouth shapes somncd to start out, all 
sparkling and blinking in the light, and to be peering over at us us we lay watching them from 
the bottom of the profound chasm. The contrast between the vivid glow above, and the black 
obseurity beneath, formed one of the most striking i iiitn in tlio singular picture. Of the 
subsequent appearance of things, when the moon rose higher, 1 do not think any of oor weary 
party took particular notice. 

This momii^, as soon as the light permitted, we were agdn upon the way. The ascent of 
the river w hh attended with aH much labor as it liad been the day before; for thongli none of 
the rapids were of so violent a character, they were of constant occurrence. The wind still 
held to the south, and the blanket sail was again set to great advantage. 

The carton contiinied increasing in size und magnificence. No description can convey an 
idea of the varied and majestic grandeur of this peerless water>way. Wherever the river 
makes a turn the entire panorama changes, and one startling novelty after another appears and 
disappears with bewildering rapidity. Stately fnfadeSf angust cathedrals, ampbitbcatres, 
nitnndap. castellated walls, and rows of time-stained ruins, surmounted by every form of tower, 
unuuret, dome, and spire, have been moulded from the cyclopeuu musses of rock that form the 
mighty defile. The solitude, the stillness, tlie subdued light, and the vastness of every 
Hurroimdiiig nlijeet, produce an i^1pro^sion of awe that ultimately becomes almost painful. As 
hour after hour passed wo begun to look anxiously ahead for some sign of an outlet from the 
range, but the declining day brought only fresh piles of mountains, higher, apparently, than 
any before seen. We liad niiule n|> our minds to pass another night in the caflon, and were 
searching for a spot large enough to servo as a resting-place, when we came into a narrow 
passage, between two mammoth peaks, that seemed to be nodding to each other' across the 
stream, and unexpectedly found, at the upper end, the termination of the Black caHon. 

Low hills of gravel intercepted the view, and prevented us from seeing far info the unknown 
region beyond. A mile above the canon the river swept the base of a high hilt, with salient 
angles, like the bastions of a fort At the base was a little ravine, which oflfered a camping 
place that would bo sheltered from oli-iervation, an'l wo drew the skilT out of the water, 
determining not to proceed any further till to-morrow. Leaving the mate to take charge of 
the boat, the captain and myself ascended the hill, which is over a thousand feet Ugh. A 
scene of barren and desolate confusion was spread before us. We seemed to have renobed the 
IbCDs or culminating point of the volcanic disturbances that have left their traces over the 
whole region south. In almost every direction were hills and mountains heaped together 
without any apparent system or order. A small oper area intervened b'ltween camp and a 
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ranpe to the uortli. and we conM trace tlie course of the river as it wouml towards the oast, 
forming the Great iicnd. lu tlie direction of tlie Mormon road tu Utah, which is but twenty 
miles distant, the ooontry looked leas broken, and it waa evident that tliere would be no 
difficulty in opeiiin;: a wapon communication lii>t\vcon the road and th6 liveri We tried to 
diacover the valley of the Virgen, bat could see no iudicutiou of any stream coming in from the 
northweat. The view in that direction waa partiaUy obatmcted by another anmmit of Fortifica- 
tion rock. 

Not a trace of vcfretation could hn discovorod. hut the plarinp monotonv of tho rooks was 
Bomuwhat relieved by grotesque und fiuiciful varieties of coloring. Tlic groat towers that 
formed the northern gateway of the cafion were atriped with crimson and yellow banda; the 

pravcl hluffH border!n;x tlio river exhibited brilliant alternations of the sumc htics, and not far 
to the east, mingled with tho gray summits, were two or three hills, altogether of a blood-red 
color, that imparted a pecnliarly ghni^tly air 1o the aeene. 

The approadi of darkness stopped further obocr vat ions, and we descended to camp, having 
Brat taken a good look, in every direction, for the sinuko of Indian camp-fires, but without 
discovering any. In making the sixteen miles trom last night's bivouac, we have had to labor 
ha d for thirteen honra, atemroing the strong eorrent, and crossing the nvmeroos rapids, and 
boinir thorouirhly exhausted, dopenil for socurity to-night more npoo OUT oonc«aled position 
than upon any vigilance that is likely to be exhibited. 

Camp 57, /oo^ of Black caSon, Manih 12. — Skirting the base of Fortification rock, we ascended 
tlie rivor a couple of iail6% and Came to the mouth of a stream about the size of Bill Williams's 
Fork, as the latter was when we passed it. We diseuib. irked, and followed for some distance 
along its border. The appearance of the bed and the banks indicated the existence, daring 
some seasons, of a wide and deep riv»r. It was now bat a few inches deep. The water waa 
dear, and had a stronsf brackish taste. This fact, and its position, ierl mo to suppose that we 
were at the mouth of the Virgen, but 1 could scarcely believe that that river could ever present 
so insignificant an appearance. 

I now determined not to try to ascend the Colorado any further. The water above the 
Black eaiion liad l>een shoal, and the current swift. Ra]iids had occurred in such quick succes- 
sion as to make navigation almost impossible, and there would be no object iu proceeding 
beyond the Oreat Bend. The difficoltiea eocoantered in the oallon were of a character to 

prevent a steamboat fnun attein[ifin_' fo traver.<e it at low water, and we had seen tlrift-wood 
lodged in clefts fifty feet above the river, betokening a c-ondition of things daring the summer 
fVeshet that would render navigatioii more banrdoos at that season than now. It appeared, 
therefore, that the foot of the Biaeic eafioo diodd be considered the practical head of naviga- 
tion, and I concluded to have a reconnaissance made to connect that point with the Uormon 
road, and to let this liuish the exploration of the navigable portion of the Colorado. 

As we were goin^ badi to the boat vn saw fresh Indian tracks in the sand, and hastened to 
pet possession (»f the skiff, not knowing In how close proximity our un[)leasanf neighbors mipht 
be. A bright lookout was kept upon the nearest bank as we sailed down stream towards the 
cailon, which was reached, howcTer, withoat accident or mdestation. 

The descent of tha river was a much easier and pluaaaater <qperation than going up, and the 
rapidity of tho progress added an additional charm to tho scenery. One or two of tho ra|>ida 
had to be passed with caotion, but down most of them we shot with exhilarating velocity. It 
was neariy ten o'chiok when we started to retam; bat we had accomplished the thirty nJles to 

the steambo.at camp by four or five in the evening. 

The first question asked was, \f any news had been received from the pack-tnunj and the 
reply was not favorable. Ireteba bad returned from the Oottonwood valley, and bronght the 
unwelcome tidings from the Mojavea who live tliere that neitiier they nor their friends in the 
valley below bad heard anything in regard to ita approach. It behooved as, therefore, to corn- 
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mence the descent of the river aa suou us passible; fur even the utock ot corn auii beans was 
found to be miining^ very low. To-day we have been getting everything in readinen for the 

move, and are going to start to-rnnrrow morning. 

At sauset a halloo was heard from the opposite bauk, aad a couple of Indians were seen 
makiBg tAgoB for the akiff to be aent to them. Iretoba, who had oome to the edge of the water 
when he heard the Rhont, inforniod mo that one of the Indians was the Mojave runner that I 
bad last sent with letters to Fort Yuma. The flkiff waa at once despatched to bring bim over, 
and as he landed he handed me a large package of letters and newspapers. He told me that 
he had passed the pack-train in the mountains, below tlie mouth of Bill Williams's Fork. Ue 
bore a note from Lieutenant Tipton, dateil on the 5th of March, from that loaility, informing 
me that the country along the river had been very difficult to travel, and that the progress of 
the train had been ahiw, but that he ahonld pvsh on aa faat aa poaaible to join na. Unkaa aome 

af;<'iileiit occurs wo are likely to meet him before we reucli the ^rnjiive v.dlev. 

TIr' news from the train, the receipt of letters and papers from home, and the prospect of a 
speedy change of diet, have occaaioned mneh hilarity in camp, and oor Mojave meaaenger 
finds that he OBO get from almost any of the party pretty much what be chooaea to aak for — 
a circumstance of which I observe he is not slow in taking advantage. 

Camp 52, CoUonwood vaUeij, Afarcfi 16. — ^Thirty miles of the descent have been easily accom- 
pliahed. A pelting storm of rain, accompanied with violent gust« of wind, compelled oa to lie 
over for a day, but Iiiul thi^ fr<ioi| o^T^^c^ of raising the river ;i few inches, and enabled the 
steamer to glide down the rapids without delay or danger. Duriug the uight of the storm a 
party of Pai-ntea came to the opposite aide of the river. A large nnmber of Indian traoka 
were found that had been made subsequently to the fall of rain. 

The Mojave who brought the letters was so delighted with the reception bis services received 
that he volnnteered to go again te Fort Yoma. Hia oSbr waa doeed with at once, and a 
paeka;:;e was prepared, with which he trotted off an hoar or two before the departure of the 
boat. 1 had to send an order to the fort for his payment, and a direction not to give liim any- 
thing to bring to our party. We hope to be far distant from this portion of thu river by the 
time he would be able to return. 

While steaming arouml the hime of Ifount Davis ^ve overtook the expressman, who called 
oat to us that there were fresh tracks of horses and mules on the west bank, leading down the 
river, that had been made only a few honra before. At the first wooding place the tmil waa 
aearohed for and examined. There appeared to be four perMna; and we oouoiaded that they 
were Mormons, from the Ycfjiiji. wlio had come to look after our movements. 

This evening an individual called to us from across the river to send a boat over. As soon 
aa the viattor BUide hia appearanoa we paroaived that he waa a Ibrmon. A aMmber of my 
party who had been in Utah said that ho recognized him as one of their bishops. For some 
reason he chose to make a mystery of bis personality, and told a clumsily contrived and im- 
possible atory; representing himself and oompaniona as Oalifomia emigranta an route to Los 
Angelos. He »aid they had taken this detour of a couple of hundred miles to avoid meeting 
Indiana; and, according to his own accoant, tboy had already passed all of the Indians that 
were to be enooantored on the regular trail, and by coming to the Colorado would be obliged 
to run the gauntlet of one or two thousand more. This and several similar discrepancies did 
not argue well for the bishop's sanctity: but we gave him a night's lodging — that is, a pair of 
blankets to sleep upon — and entertained him as well as the corn and beans would permit. An 
old Indian had, a few honra before, brought aome beantifol eryatala of rook aalt to trade for 
beads. If he had known the market value of salt in onr camp he could have enriched liimHclf; 
there waa not a man who would not have given half his wardrobe, if necessary, for a 
lump of it. 

The biabop departed with early dawn to join hia aompaniona, firat eztraotiqg all the ioforma* 
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tion lie could concerniag our expedition and the practicabilitjr of navigating the river. A 
reoomuttManoe i§ being made, voder the guidenee of NBh*veh>rai>-pe, to oonoeet the heed of 

iiiivif^atlon with the Mormon road, and we have remuined in the valley to-d;iy a%vaitiiiir the 
return of the abient party. Ireteba has preceded iu to the Mojave villages to look after the 
pack-train, of whieh thara are atitl no tidings. Old Mariano it the only Indian left. Thoae 
who live in thia neig^borliood hava aoddenly become shy, and refuse to approach camp; 
Mariano has been amonp^ them, and reports that the Mormons have created a projiidico nj^ainst 
us by informiDg the already suspicious Mojavos that we have come to take away their lands. 
Hariaoo fiirtiiar otatea that they Itave piwpoaed to theae Indiana to oonnianee hoatOitiea, 

promising the assistance of themselves and the Pai nfes, and that they bribed Ireteba this 
morning, by the offer of a mule, to conduct the scouting party to the Mojave villages, the visit 
being intended fbr our eapeoial diMdvantiise; all of whidi ia to be reoeived withdne allowaDoai 
though the coincidence is aingolar between the appearanoa of the Moratona and the anddan 
change of manner adopted by our neighbora. 

The latter are extremely Mneitive about the poiaibility of strangers invading their domaina. 
I learned from Ireteba that the Mormons had on aOTeral oooaaions made friendly overturee, hot 
that his tribe suspected them of looking with a covetons eye on tiie beautiful Mojave valley. 
Certain Eealous divines, eager to make proselytes, had baptised a number of the Indiana, 
beteba told me, with a grin, ^t Oairook was among the nnmber, and that the big diief was 
greatly disprnstorl when they tried to duck his head in the river. 

Foot of Pyramid canon, March SO. — ^The morning after the departure of the Mormons Mr. 
Peaoook, with an advanoed portion of the pack-train, rode mto eamp; on the following day 
Lieutooaat Tipton and the remainder of the detaolunent joined as. The trip from Fort Yuma 
had been a rotiph one; the trails across the mountain ranpea were difficult even for pack- 
mules to follow. Grass had been very scarce; only five good grazing camps had been found 
during the whole dlBtanea, and the nntea oonaeqnently were not in the best condition to eom- 

mence the land expbirations. 

The conduct of the Mojaves bad been friendly till within a day or two, when their behavior 
became auspieiona. They remained at a lUataaoe from camp, and at night attempted to set fire 
to the grass. Lieutenant Tipton had been strongly tempted to attack them, but felt reluctant 
to have any outbreak while ignorant of the condition of my party. Two Yamas, who had 
acted as guides, had a talk with the Mojaves, and told Mr. Tipton that the Mormons had been 
endeavoring in every way to excite the hostility of the laait>mentioned Indians against the 
expedition, and had iirperl them to commence an attack by stampeding the animals. This 
statement coincides entirely with what Ireteba and Mariano have repeatedly told me. I have 
fbond theae two Indiana invariably tmlliAil, and know not what object they could have had in 
aaanfacturing a false story. Corrobovatod as it is by the Yumas and by ninny circumstances 
that have occurred, I hardly know how to discredit it, though I feel reluctant to belieTC that 
any white men eoold be guilty of ao«A unprovoked raioality. 

An early and satisfhotory event after the arrival of the train was the having a liearty meal 
cooked; and when this was disfjosed of, preparations woro made to return immediately to the 
Ibljave villages. The recuuaoitring party had come in, having found u practicable lino of 
communication between tiie river and the Mormon road. Fbr the flrat nineteen milea, to the 
summit of the Opal mountains, some work would be required to make a roaihvay practicable 
for wagons; beyond the summit a sloping phiin extends to a gap a short distance north of 
the Vegas. 

Another storm of rain, and the necessity of giving the mules a rest, caused a daj-'s postpone- 
ment of cor departure. As we commenced the descent from the Cottonwood valloy, two 
Indiana, who had been watching our movementa, started upon a run along the trail leading to 
the aoaih. We aaw them, through the pure atmoaphere, lopg afterwarda, on the tide of a 



Digitized by Google 



90 



BLACK GAHOH TO QBKAT SKHD -UTTJUtVlKW WITH OAISOOK. 



diitant monntaio, still msiotainiiig their rapid gait towards the villages of the Mojaves. Tbm 
performanoe argaes tbat the latter Indians, as weU as the Momums and PBi*ntes, entertain a 

lively interest in all onr procffdinpfi. 

Violent gusts of wind buvc retarded our progretj^, and the temporary loss of somo of tbo 
nraks that had strayed off in a useless search after better Ihre delayed the pack-train. We 
have camped together at the foot of the Pyramid cnnon, under the lee of the Bull's Head 
rock. There is do grass, and the half-starved animals are tryiug to fill their stomachs with 
dry fmgi of the desert growth. 

Iretoba has not returned. It appears that even this steadfast old friend has deserftd 
I have sent Nah-vah-roo-pa to tell Gairook and the chiefs that we shall be at their villages 
to-morrow, and that they moat come into camp and hare a tallc 

For the hi^t week the d^ have been raw and blu^teriDg, in uncomloTtable CODtiastto tiM 
delightful, balmy weather experienced during the month of February. 

Camp 60, SUyreavfu'a Patta, March 23. — A cold, raw wind followed us from the Pyramid 
caBon until the bottom lands of the MojaTO valley were reached, and then, as if by magie, the 
temperature become soft nud warm. Not an Indian appeared upon the banks — a great contra.st 
to the scene of our departure, when a crowd of friendly looking faces occupied every little 
promontory and knoU. One or two bars cansed detentitm, and the pack-train arrived a little 
before uh. Camp was made on the cast bank, at the point where the wagon road of Mr. Boale 
strikes the river. A. few of the Mojaves made their appearance before dark, with an air as 
though doubtful of the reception they might meet. They had little to say, and seemed to 
have omae principally to spy out the condition of things. I received them aa nioal, and told 
them to let Caimnk know that I wanted to see him. 

A strong guard was kept till morning, but the night passed without disturbance. The next 
daj fhe Indians came strai^iDg into the vicinity until a large number were collected. They 
waraall armed, and unaccompauiod by women nnd rhildrcn. Our own part\ had their weapons 
ready, and were in too good a position for defence to tempt an attack from a party provided 
wifb nothing better than bows and arrows and chibs. About noon Cairook oame to see me. 
He was much embarrassed, and it wss SOOe time before I could get any satisfactory explanation 
of the cLnnu't d state of affairs. After a vast amount of beating around the bush, and juiuto- 
mimu, and interpreting, he at last, however, told a distinct story. While in the Cottonwood 
valley I had given a Ifojave a note to carry to Ueotenant Tipton, in which I asked him to 

push on and join ns as rapidly ns possible. The Indian bad delayed his dciiarture, anil by SO 
doing had encountered the scouti ng party of Mormons, one of whom had taken the note from 
him and destroyed it. The startled messei^er oommanicated the fitct to the reet of his tribe, 

and they believing that we would blame them for the breach of faith and bo disposed to 
resent it, and half persuaded by the Mormons that we had evil designs against Uiem and their 
posaeesioDS, were prepared for immediate hostilities. I inquired of Gairook, with anxiety, 
whether the other messenger, who had taken unr mail from the Black cafion and had after- 
wards met the Mormons, had likewise allowed his huiidlc of letters to bo torn up. Cairook 
aaaored me that he bad not. That, on the contrary, tearing lost the package in his charge 
might be tampered with, he had made off aa fast as he oodd, and was Jhr advanced cn the 
road to Fort Yuma.* 

When Cairook had made a clean breast of it, he opened a pouch tbat he held in his hand, 
and tdring from it a folded paper, handed the latter to me. I found that it was a kind <^ 

recommendation that had been given to him many years before by one of tlio l^Iormon leaders. 
To any paper of this description Indians attach a snperstitioua value, and Cairook evinced no 
slight degree of magnanimity when, in a spirit of fair dealing, he informed me by signs that 



* I aflcrwrnnls Icwnnl tbat tbia woa strictly true, and that tbc letteni bad been mfely delivered. 
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I was at liberty to destroy it. His face beamed with delight wheo I told him that I had no 

wish to do so, ant] restored it to him. I further assnrnd him thnt he hud l)oon hnmbiij^pod by 
the Mormons, and that ao far from having designs upon the Mujave valley, we intended to at 
once take our departure from it Upon this he delivered to his people an earnest speeoh, 
whidi respectfully listened to, and h id the ofTec-t of nlt i^'othiT restoritif^ harmony. Before 
night the Indians were about camp as usual, without weapoas, and in company with the women 
and children. Ireteba came back after the interview with his chief, greatly pleased that good 
feeling had been restored. Ho told ran that ho and two other MojaTes bad been detailed by 
Cairook to accompany the land psTty, and were to guide us to some point on the Colorado 
above the Qreat Bund. 

I now hastened the preparatiooa fbr departare, being nnnons to leave before anything could. 

linppcn to interrupt the harmoniou^^ relations 'vifh our fickle ne!i^'hl)ors. A rnptiiro with the 
Mojures would have seriounly interfered with the progress of the expedition. The land explo- 
rations would have been ddajred and perhaps altogether disoonoerted. With Ibes on the 
bank, it would have been impossible for the steamboat party to descend the river without a 
detaobment on either shore to defend them from attack, and this would have necessitated the 
retnm of all the membe ra of the expedition to Fort Yuma. I now made an almost eqnal 
divi.sion of the force. The officers of the Explorer, with Messr.-*. Taylor, Bielawski, and 
Booker, half of the escort, and all but threi> of my men, were Holeeted to go back with the 
boaL Dr. Newberry, Messrs. EglolTstoiD, MoUhituiicn, and Peacock, three laborers, the Mex< 
lean packers, together with twenty soldiers, commanded by Lieutenant Tipton, omnposed the 
land parly. The notes and collections were placed in charge of Mr. Taylor to tran'p'>rt to 
Washington. The preparation of maps, reports, and letters, the division of provisions, and 
selection of the articles to be carried aoross the plains, occupied a large portion of the night. 
By eight this morning the steamboat detachment was ready to leave, aud our friends <Nl the 
Explorer bid n* p^ond-by and were soon otit of Hi'.;ht beyoiiii a turn of the river. 

The first arraiigoinent and adjustment of tlio packs occupied two or three hours, and it was 
almost noon by the time we were prepared to start. Iret«ba and his two friends appeared 
punctually and took their phiro nt the head of the train. A Yuma Indian, who had arrompaniod 
Lieutenant Tipton from the fort, expressed a desire to go along, and was allowed to do so. 

Oairook came to bid us forewell. I was never before so struck with his noble appearance. 

When ho shook hand.s his head was almost on a level with mine as he sti n l In side the mulo 
on which 1 was sitting, lie indicated his wishes that we might have a successful trip, and 
remained watching the train till it was out of sight, waving his hand and smiling his adieus. 
We all felt regret at parting with him, for he had proved himself a staunch friend.* 

*Thii noellant chiof b no longer living. Nut muiy rooaUn after our dvimrtiirv n •lifli<:ull}' unmrrml Wtwcen the 
]ii^*«s«uid»pM<r«f MBlKiMiiStia whklisoiiieiir flMlaMarwm kiHod. A dotacbiMnit of triMtw, mtiietUMiUjr onl«nd l» 
the Tsllsr, WM tni «pan li^fbe Inilhva, and m bif fane w» mat to elitsin H M I i e Woii. The l[i]Ja*ei wds pan Iqr 

Mimriiikring ciglil or nine of ihdr prinriinl men M tecurlly for the future ga^l behavior of the rest. Oairook Tolnnlnered 
t<> ic" •» » hiwUiKe. Mill W W tikeii t<i Furt Vunik sn l c>nftni>!, with IjU o >inp»tiion<. in the iriianl hmiiic. Hie rwtralnl «cion 
Ill-line irlo»niU' i»n I (■ • lli. ir « il 1 n iture*. an I t > l ' lir "ik in i>irti< nl.ir it win .tlimmt itit<ili'nil'!r. His fnitlifiil f'lllower, 

IrKli'lji, vii.iti'1 him iwveml tjinr"i iluriog bU OonDneini'iit, an'l <iiio ilikv in:tite an clui^nvnt appeal in hiii lielmU Iieut«nu<lt 
Tipton, who wjift agMa on daly at the Jblt. He reiiMinl<''l in in <viii;: ivmn the M-rvioe« Coirouk had rcndenxl, both to 
Ueaicoant Whipple's partjr sod li> air «wa, sad hegged that be might be art free. Of omine Ueutemat Tipton had no 
pemrtagnuitthsnqoest, but this bataba eoold ml coavMbtad, sad mat griefsalf <WCT «i hi led,«qrhnthattf 
the «<osnHMwlHrt*''(»IMlsl»lMdtaMil7qvlis4toiB()««mthanfa^ 

When the chief learaeil the Wlun of the mWon he nade a eh a wetertelte proiKNltiaii to Ua tmrther caiillMa Ibr the 

teniiiimtiiin I'f tii* .inii ati-l tin ir rMirifinrmfnl. .\t ivrUiin liniir^ th. y were all p. niiill' il ii'tii- nut f<ir fn-sli air iipcin the 
pnrxii of the kcnanl-honix'. nml lie ni;ri'>i|, In int: i« vrry |bi»i-i|ii1 ni:in, I<i wi/.!' an 1 h^Mtl.'' ~ nti:i' I iitid ullnw the n-st to 
<'.'*M|>e- The In n. ie an I (•i-rieruiin pnij.-rt ».w . xt intiil. Tlie f.ill'>»inft inomiu;;. III: I n li ihk «< re t iUIn;; an iiirinic in 
front of the guanl-houie, thoy made a Midden rn«h down the hill towjknlx the rivet, r.iii%nik at the Kime inntaiit piniimiug 
IbeiSBttnel in hi* arm*. Be was bayoneted on the spot by the meml>L-r<i i>r the itiMnl. The fugitivoi weiv tireit uptni. 
Borne were killed and Maia BMapod. None wure relatMO alive. The Hirrivon carried to the tribe the •tocjr of theic diiafs 
adfMte, and the «B|r iiB cf CUm*, a ias bor. Iw riaos bm niwri^ 
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Aieeoding to the firBt slope of the Oiavel deeert, we directed our oouee towarda the gap in 

the Bliirk mountains, by whioh Captain Sitgreaves and Mr. Hosilo appronchcd the rivor. Thia 
gap appears to be the only paM tluit exiata in the portion of the range south of the Black canon. 

For nine or tan nulea the road was good, and led over a sooceaaioii of gravel terraoea and 
slopes to the base of the monntaina. Before entering the pasR I turned to take a last look at 
the Mojave valley. The view was extensive, comprising the whole rogion between the 
NeedloB and the Black caflon. The Dead mountain range, the Pyramid and Pointed cafions, 
and Hount Davis, were raised in bold relief upon the low oovntry near the river. The beau- 
tiful vallej- was enveloped in the delicate blue haze that imparls to if so *»nftened and charming 
a glow, and the windings of the Colorado could be traced through the bright fields and groves 
till the river disappeared in the Mcgave oaBon. 

Following SitgroavL's's Pass we traversed a rooky ravine for two or three miles, and, coming 
to some water holes and a patch of grass, at the advioe of Ireteba made a halt, and, for the 
fint time during Uie ezpe^tion, pitched camp oak of a^ht at tbm Ooktaidoi. 
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CHAPTER VII. 



MOJAYE VALLEY TO BIG CAJsON, AT MOITH OF DL\MOND RIYER. 

HkaDOW CBEEK. — IkETEBA'b XOlTfTAUi.— VaLUIT. — lUlLIKlAD TAflB. — PROHLE OF CtT-OIT IHOll Bin MKST, VIA RAILHOAO Txm, TO 

ComRADii. — ('ruBAT iiAxr.K. TnmnitAriiT Nr.AB ciirat i«rM>.- Agi AmrK iiwntai.v«.- Pkaiwk'* wuuto. — Hiau-aiii 
anxaa. — AprKAHAxrK or game.— Ci>u>BAim ruATKAr akd caSos.— New rivkb — Kidr caSos nr DiAHnvD ritex - -HcAU'Aia 

KRMATS. — ArFEARA.VCI OF ISU ABlTAVn!. — DiAMU.VD BtVEB. — BlU CASiiX (»F TlIE lX)U)R.ltH>. — (iBOUKilrAI. EXriKtCRRA. — AWTDIT 
or DIDK (-aSCI.X.— TrJII-nilAnt IJIBAKKAIwMt.NT. AullIVAL AT Ut'AU'AW M-IILXO. -DKTABn BE UF lUETEBA AMI MIMAVE Ul'lDEB. — 

Side t:AS<i\ii or tiik aiu)itADn. 

Camp 61, 3Ieadotc creek, March 25. — The grazing at the camp in Sitgreaves's Pass was poor, 
and the mules were ill pro{)arcd for the rough road before them. A few milea brought us to 
the base of a steep and difGcult ascent that led to the summit of the Black roonntains. The 
path was narrow and devious, and attended with haxard to the weak and heavily-loaded beasts. 
All of the party had to clamber up on foot, leading their riding animals; and as the ascent was 
accomplished under a burning sun, it was a matter of some congratulation when the top of the 




Fig. 20.— Miiuluw Crcvk. 



pass was attained. A wide and beautiful valley divided the Black mountains from a high snow- 
capped chain calle<l by Licutunant Whipjdi', who hail j«>fn it from the oast, the Cerbat range. 
A rapid descent led through a ravine to the eastern base of the range we were crossing. 
When nearly (fciwn the hill the head of a creek was encountered, and half a mile from the 
valley the ravine spread out for a few hundred yards, forming a snug meadow carpeted with 
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good grass, and fringed on one side by a growth of willows that bordered the stream. The 
hulf-sturvcd auiualn would htirdly allow the saddles to be removed iu their impatience to enjoy 
the unaccustomed plenty. They ato greedily for the rest of the day, and nearly all night, and 
this morning still seemed so ravenous that I have remained in camp to let them appease their 
appetites. The delay has permitted mo to set up a traiuit and get some observations on moon 
culminations for longitude. 

Iretcba informed me after breakfast that there were a few llualpais living at no great 
distance, and that ho would hunt them up, and endeavor to engage one to accompany us 
beyond the point where he himself would bo compelled to go back. He has not yet returned 
from his mission. He has told me that in a few days we shall strike the Colorado and com© to 
a large settlement of llualpais Indians ; that it would be unsafe for himself and companions to 
proceed further, and that we must secure llualpais guides to conduct us to another tribe that 
reside upon a tributary of the C(iIora<lo, a long distance above. Iletween the two villages he 
says the river is inaccessible and the country sterile, with few watering places, and those diffi- 
cult to Gud. 




fig. 27.— IreU-Ui B MoDDtain. 



I clui converse with Ireteba with considerable readiness, notwithstanding the absence of our 
interpreter, Mariano. The llnjuve h:is acquired a feiv familiar words, and is expert in drawing 
maps on the ground. Ills pantomime is expressive and intelligible. Uo is invaluable as a 
guide, having had enough experience with mules to teach him their rate of travel, and enable 
Iiiru to si'lect the ninst favorable routes and the best grazing camps. I tried to persuade him 
to consent to remain with the expedition till its return to Furt Vuma, but when he learned 
that we might havu to pass through the villages of the Maricopas, on the return route, he 
positively refused; making no secret of his terror at the idea of encountering any members of 
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that tribe. I told him wo would protect him, but he thinkB if thcjr could slaughter so easily a 
hundred of the best Yuma uud Mujavo warriors, our little party would stand a poor chance 
against them. 

Opposite to camp i8 a conical hill four or five hundred feet high, surmounted by a cylindrical 
tower. It is a conspicuous feature among the other summits, and would be a good landmark 
to guide the traveller from the fsast to the pass, and to tliQ excellent camping place at its mouth. 

Camp 64, spur from Cerbat raiuje, March 29. — Leaving Meadow creek and its abundant 
pa«turage, wo descended to tho valley, which is of immense extent, and runs in a northwest 
and southeast -direction, extending either way beyond the limit of vision. Toward tho south, 
below the Black mountains, it unites with the Mo;ave valley, and from tho base of tho Corbat 
range the eye could follow the gentle slope for over forty miles till it terminated near the head 
of the Mojave cailou. 

The pass by which we were to cross the Ccrbat mountains was apparent as soon as we left 
tho Black range, and Iretcba, who had joined us early in tlic morning, headed directly for it. 
Tho pure atmosphere made it seem clone by, and it was disappointing to plod through tho hot 
sand hour after hour, and find it appearing as far off as ever. When the base of the mountains 
was at last reached, it was found that tho ascent was scarcely perceptible. A placo more like 




FiR. 28.— tlAllmul Vam. 



u caHon than an ordinary mountain pass presented itself, and wo penetrated the range for a 
few miles through tho windings of a nearly level avenue. In a pretty ravine, hemmed in by 
picturesque binds, our guido pointed out a good spring of water, with grass cnougli near by 
to afford a tolerable camping placo. 

The next day, after proceeding onoor two miles along the pass, which we called tho Railroad 
Pass, wo emerged from tho Oerbat range, and camo into wliat was at first supposed to be a 
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broad valley, hat which tnmei out to he n hnain formed by the chain we had passed, and spars 
extending from it. There was a low divide on the rim of the basin nearly opposite the eastern 
entrance to the Railroad Pass. The altitudes of these opposite edges are about the same. 
Lieutenant Whipple, while locating u railroad linn near the 35th piirullel, had reached a point 
a short distance east of this divide, where he struck the headwaters of Bill Williams's Fork, at 
that time an unexplored stream. Supposing that it would conduct directly to the Colorado, he 
followed it till it was too late to return, and was compelled to pursue a difficult and circuitous 
route to its mouth. He was confident, however, from a careful study of the country at either 
end, that the direct route from the divide to the Colorado would be practicable for a railroad, 
besides greatly shortening the distance. The observations of the past two days have domon- 
fitntted the accuracy of his judgment. A uniform slope extends from the foot of Cactus Pass, 
a point on Lieutenant Whipple's lino, to the divide, the altitude of which has been stated. 
From the divide the road can follow the rim of the basin along an aubroken ridge to Railroad 
Pass, from which place there is a smooth slope to the Colorado. The distance from Cactus 
Pass to the Colorado, by this line, is about eighty miles. For the whole of this distance there 
scarcely exists an irregularity upon the surface of the ground. 

Instead of crossing the basin, Ireteba took ns north, for ten or fifteen miles along the eastern 
base of the Corbat range, to an excellent grazing camp, but where there was only a small 




Fig. 29.— Ccrliut i^u-iu. 



spring of sulphurous water. This he told me was the last water wo should have for two dnvs. 
The mules had become so much weakened that I found it again necessary to remain a dav in 
camp to permit them to graze. A violent hail-storm, followed by a raw and piercing sleet 
that kept them huddled all day with bent backs, shivering in the blast, counterbalanced the 
good effects that might have otherwise resulted from the delay. 
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A weary twenty miles of traval through a soft yielding soil IiaTa brought us to the north* 
eastern rim of the basin, whore we have camped without water. For tmo or three days we 
have been punng thtOVgh a good grazing country. In the valleya and mountain dopee the 
blac gramn nn ! pin graBB» both highly nutritive, growlnxnriently. The wentof weter renden 

the region valueless. 

Badi meceMiTe valley c r o — ed has been twelve or fifkeen hundred feet higher than the pre* 
oeding, and we have attained now an elevation of nearly four thousand feet above the level of 
the sea. Thus far the scenery has been monotonous and rather unintereeting; the valleys and 
ranges possess the same general character, and all appear to head somewhere about the mouth 
of the Virgen. The appearance of the ooontry jnet passed over, and what I saw from the top 
of Fortificatidii rock, have led mo to suppose that at the Great Bend of the Colorado there 
may be a focus from which quite a number of mountain chuns radiate j but the observations have 
been too limited to warrant a dedded opinion. 

Ireteba was unsuccessful in finding his Bualpais friends. There are certainly a number of 
the tribe in the neighborhood. The smokes from their fires have been repeatedly seen on the 
mountain rides, and fresh tracks upon our route showed that several persons had preceded the 
train by only a few hours. 

Camp 65, Peacock! » spring, March 31. — Leaviug the Cerbut basin, the course lay to\var<lH a 
low point in the extension of Aquarius mountains — another chain almost parallel to the Black 
and Cerbat raagee. The gap mach reeemblea the BMlroad Faea. After entering it the trail 
took a sadden turn to the north, in which direction it continued. The sun was very hot, and 
the mules, not having hud a plentiful drink of water for four days, showed marks of distress. 
Ten or twelve miles from camp, Mr. Peacock, who was riding in advance, discovered a large 
spring of dear, sweet water in a ravine near the road. There were no signs of the place 

hnvint; been used as a ramp, and oven Ireteba did not appear to have known previously of its 
existeuco. A Mexican subsequently found a running stream a mile or two further on, where 
the Indians passing this way bad been in the habit <^ stopping. 

Irctcba, at my rcqncst, again wont in search of some Ilualpais tract4iblc enough to enlist for 
a few days in our service. After an absonco of several hours ho came back and reported that 
he had discovered two who were willing to go. In a little while, from the top of a neighboring 
hill, a discordant screaming was heard, proceeding from two Indians who were suspiciously 
Burveyinp camp. It was some time before our MojnveH could persuade thorn to apjiroach, and 
when they did they looked like men who had screwed up their courage to face a mortal peril. 
They were sqnalid, wretehed*loo1cing creatures, with splay feet, lugB joints, and dintinntive 
figures, but had bright eyes and cunning faces, and resembled a little the Choniohuovis. 
Taking them into the tent occupied by Lieutenant Tipton and myself, with many misgivings aa 
to how many varieties of animal life were being introduced there, I brought out some pipea 
and tobacco and told Ireteba to [iroceed with the n^^tiations. Tiiese were not soon arranged. 
The scfttiousnesB belonging to Mr. Cooper's and other story-book IndiaiK* is not a gift of the 
tribes that one encounters in travelling. Our old guides and the two new candidates talked 
all at once, and with amasiag volnbility; they seemed to be recounting their personal historiee 
from birth to the present date. The conclusion arrived at was that they knew nothing aboot 
the country — neither a good road nor the localities of grass and water; that they were out 
hunting and had lost their way, and had no idea of the direction even of their own villages. 
This very probable statement I correctly supposed to be a hint that they were not to bo 
approached cmpty-hanrled; for when Ireteba had been autlinrized to make a distinct ofTer of 
beads and blankets, one of them recollected whore ho was, and also that there were watering 
places ahead to which he could guide us. It was thought advisable to agwn Ke over for a day; 
and they went away, agreeing to be in camp on the day bvit ono following. 

A third Healpais ttuned up this morning; he had features like a toad's, and the meet 
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villainoas cuuntenance I ever saw on a human boinp. Mr. Mollhanscn guggcsted that Ave 
should take him and prcservo him in alcohol as a zoologicul specimen; and at lust be became 
alarmed at the stondfaflt gaze he was attrnctinm, and withdrew to the edge of a rock overhanging 
the cook'fl fire, where he remained till dark, with his eyca fixed in an unbroken stare upon the 
victnalfl. The HnalpaiH are but little removed from the Diggers. They present a remarkable 
contrast to our tail and athletic Mojaves. The latter, as I disoovored to-day for the first time, 
have suspected that the object of the expedition was to make war upon the others; and I had 
Bome trouble in convincing Iretcba that this was not the case. That wo have come out to fight 
Bomebody he has fnlly made np his mind. 

Deer and antelope are now fre<iueutly seen, but they are shy and hard to approach. A single 
antelope one of the Mexicans succeeded in killing; they are just in season, and the flesh was 
tender and delicately flavored. 




Fig. 30. — Colorado VitiUnua frum naa I'coooi-k'a Sprin;;. 



Camp 67, Big canon qf the Colorado, April 3. — The two Hualpais preserved the credit of 
the Indian employes by being punctnal to their engagement, and led ofi" in company with the 
Mojaves as we ascended the ravine from Peacock's spring. It was a cool lovely morning, and 
a favorable day for travel. After proceeding a mile or two we issued from the hills and entered 
tt region totally different from any that had been seen during the oxpodition. A broad table* 
land, unbroken by the volcanic hills that had overspread the country since leaving Fort Yuma, 
extended before us, rising in a gradual swell towards the north. The road became hard and 
smooth, and the plain was covered with excellent grass. Herds of antelope and deer were 
seen bounding over the elopes. Groves of cedar occurred, and with every mile became more 
frequent and of larger size. At the end of ten miles the ridge of the swell was altuincd, and a 
tfpleudid panorama burst 8ud<lonly into view. In the foreground were low table-hills, inter- 
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sected by numb6rle8!> ravines; beyond tliese a lufty litiu of blufTa marked the edge of an im- 
mense crGod; a wide gap watt directly alicad, and through it were beheld, to the extreme limit 
of vision, vast plateaus, towering one above the other thooeandti of feci in the air, the long 
horizontal bands broken at intervals by wide and profound abysses, and extending a hundred 
miles to the north, till the deep azure blue faded into a light cerulean tint that blended with 
the dome of the heavens. The famous "Big caSon" was before us; and for a long time we 
paused in wondering delight, surveying this stupendous formation through which the Colorado 
and its tributaries break their way. 

Our guides, becoming impatient of the detention, plunged into a narrow and precipitous 
ravine that opened at our feet, and we followed as well as wo could, stumbling along a rough 
and rocky pathway. The Uualpais were now of great assistance, for the ravines crossed and 
forked in intricate confusion; even Ireteba, who had hitherto led the train, became at a loss 
bow to proceed, and had to put (he litllu Uualpais in front. The latter, being perfectly at 
borne, conducted us rapidly down the declivity. The descent was great and the trail blind and 
circuitous. A few miles of diilicult travelling brought ua into a narrow valley flanked by steep 
and high slopes; a sparkling stream cro.ssed its centre, and a gurgling in some tall grass near 




I'itf 31 —Side Cttlkmn i>f DUmoiiiI HWc-r. 



by announced the presence of a spring. The water was delicious. The grass in the neigh- 
borhood was sparse, but of good quality. 

This morning we loft the valley and followed the course of a creek down a ravine, in the bed 
of which the water at intervals sank and rose for two or three miles, when it altogether disap- 
peared. The ravine soon attained the proportions of a canon. The bottom was rocky and 
irregular, and thero were some jump-offs over which it was hard to make the pack animals 
pass. The vegetation began to disappear, leaving only n few stunted cedars projecting from 
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the sides of the rugged bluffs. The place grew wilder and grander. Tlio sides of the tortuous 
cnfloD became loftier, and before long we were hemmed in by walls two thousand feet high. 
The scenery much resembled that in the Black canon, excepting that the rapid descent, the 
increasing mngnituilo of llic coliosgjil piles that Mocked the end of the vista, ami the corres- 
ponding depth and gloom of the gaping chojiros into which we were plunging, imparted an 
nnearthly character to n way that might have rnHcmMcd the portals of the infernal regions. 
Harsh screams issuing from aerial rocessos in the caflon sides and apparitions of goblin-like 
figures perched in the rifts and hollows of the impending cliffs, gave an odd reality to this 
impreesiou. At short distances other avenues of equally magnificent proportions came in from 
one side or the other; ond no trail being left on the rocky pathway, the idea suggested itself 
that were the guides to desert \ts our experience might further resemble that of the dwellers 
in the unblest abodes — in the difficulty of getting out. 

Huts of the rudcfit construction, visible here and there in some sheltered niche or beneath a 
projecting rock, and the sight of a hideous old squaw, staggering under a bundle of fuel, showed 
that we had penetrated into the domestic retreats of the Hualpais nation.- Our parly being, 
in all probability, the first company of whites that had ever been seen by tlieni, wo had Antici- 
pated producing a great effect, and were a little chagrined when the old woman, and two or 
three others of both sexes that were mot, wont by without taking the .slightest notice of ui. If 
pack-trains had been in the habit of passing twenty times a day they could not havo manifested 
a more complete indifference. 

Seventeen miles of this strange travel had now been accomplished. The road was becoming 
more difBcalt, and we looked ahead distrustfully into the dark and apparently interminable 
windings, and wondered where we were to find a camping place. At last wo stnuk a wide 
branch cjiAou coming in from the south, and saw with joyful surprise a beautiful and brilliantly 
clear stream of water gushing over a pebbly bed in the centre, and shooting tVoni between the 
rocks in sparkling jets and miniature cascades. On cither side was an oasis of vordure^young 
willows and a thick patch of grass. Camp was speedily formed, and men and mules havo had 
a welcome rest after their fatiguing journey. 

A hundred yards below cnmp the caflon takes a turn; but as it was becoming very dark, all 
further examinations were postponed till to-morrow. In the course of the evening Iretcba 
came into my tent, and I asked him how far we had still to travel before reaching the great 
river. To my surprise ho informed mo that tho mouth of the creek is only a few yards below 
the turn, and that we are now camped just on the verge of the Big CaHoii of the Colorado. 

Camp C9, Cedar Forenl, April 5. — A short walk down the bed of Diamond river, on the 
morning after we had reached it, verified the statement of Ireteba, and disclosed (he famous 
Colorado cafton. The view from tho ridge, be}'ond the creek to which tho Hualpais had first 
conducted us, had shown that the plateaus further north and east were several tlmusaud feet 
higher than that (hiough which the Colorado cuts at this point, and the oifions propurtionally 
deeper; but tho scene was sufHciently grand to well repay for the labor of the dencent. The 
caHon was similar in character to others that havo been mentioned, but on a larger scide, and 
thus far unrivalled in grandeur. Mr. Mollhansen has taken a sketch, which gives n better 
idea of it than any descrifition. The course of the river could be traced for only a few hundred 
yBrda, above or below, but what had been seen from tho table-land showed that wo were at 
the apex of a great southern bend. The walls, on either side, rose directly out of tho water. 
The river was about fifty yards wi<lo. Tho chauiiel was studded with rocks, and tho torrent 
rushed through like a mill-race. 

The day was spent in an examination of the localities. Dr. Newberry has had opportunities 
for observation seldom afforded to the geologist. This jdatcau formation has been undisturbed 
by volcanic action, and the sides of tho cations exhibit all of the scries that compose the table- 
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lands of New Mexico, presenting, perhaps, the most splendid expo«ure of stratified rocks that 
there is in the world. 

A few of the Hualpais paid us a visit, hot their intelligence is of bo low an order that it is 
impossible to glean information from them, and (heir filthineas makes them ohjcctionablo. Our 
new guides seemed to think we should have difficulty in ascending to the portion of the plateau 
which they traverse on tlie way to higher points upon the river. The route they ordinarily 
pursue follows the caiion of Diamond creek, but this they pronounced impracticable for mules, 
and said that we must retrace our course for several miles iu order to strike a more circuitous, 
but easier trail, that ascended one of the branch caHons. 

Pollowiog their advice and guidance, yesterday morning we toiled up the rough road by 
which we had come, for six miles, when they struck off into a side ravine that led towards tho 
southeast. Half a mile from the mouth, the Hualpais told Iretcba that our camping place was 
just ahead, and scrambling over the Bummit of a hill, in a minute were both out of sight. For 
a mile we kept on, every few moments coming to a fork, where tlje selection of the right road 
was left to chance. There was a network of cations, and tho probabilities were that nine out 
of tfsn would lead to an impassable precipice. The ascent became so rough that it was already 
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almost impracticable for the mules, and at last the Mojavcs stopped, declaring that they had 
lost their way, and had no idea how to find the camping place or tho water, and that the 
Hualpais were a very bad set. This opinion no one was inclined just then to dispute. I how- 
ev<jr asked one of the Indiana to go back and endeavor to find the deserters or some other 
member of their tribe. Wo waited impatiently half un hour, and then the order was given to 
countermarch, for I intended to search for the route by which we had come; but before going 
far, the little Hualpais came back. Ho seemed amused that we should not have been able to 
find the water, and again took his place at the head of the column. He conducted us for two 
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miliM through a difTicuIt and intricate maze of ravincfl, and then ch'mbod a side hill, and in a 
BUMt unexpected place pointed oat a little spring. There was a sufficiency of water, and 
tolerable gram near by. The eeoond Hnalpaia eame back during the evening, and seemed also 
to be astonished that we should have had trouble in finding what to him was so familiar. They 
both profcH.eod a drtormination to acoompony the train, and Ireteb* told me that it was time 
for himself and companions to return. . 

Thia momiog the HojaTes left us. I gave them three mules, and a large part of ^e 
remaining sttyck of Indian goods. Ircteba in particular was loaded with presents, cvcrv one 
being desirous to give biia something. He is the best Indian that I have ever known. He is 
perfectly unobtmsiTe, and is the only one that has never begged for anything. He has proved 
.to me, as he did to lieutenant Whipple, a faithful guide. He aee m a d aaaj to aepumte from 
us, bat informed me, in a confidential way, that the Hualpaia were great scoundrels, and that 
it wonld not be safe for himself and friends to go further from their own tribe. He said that 
they would certainly be watched daring their return; and if not vigilant, would lose both their 
present* and their lives, and that they were poing to travel, for two <].iys, without rest or 
sleep. I gave them a bag of provisions and some cooking utensils, and packing all of 
their preaents up(m the mulee they departed, nueh gratified with the termination of their 
expedition. 

The Hualpaia spring was upon one of the hills that form the southwestern boundary of the 
great plateau through which the Colorado and its tributaries flow. In these hills the side 
canons head, and their cuuri^e can be traced for a long distanoe, as they bury themselves deeper 

and doi pcr in the bowels of the niesii. 

A blull' nearly a thousand feet high hud to be ascended in order to reach the summit of the 
plateau. It was so steep that some of the mulee gave out, and had to have their packs 

removed, and all wore so much exlKinstod that we were compelled to stop when only an hour's 
joarney from a camp whore the Hualpais told us we would find water. 

Since attaining the summit the road has been good, and has traversed a slightly nndolating 
park, covered with luxurinnt grass, and interspersed with cedar groves, where deer, antelope, 
and hare have been startled l>y the npproacli of the train from their Kliady coverts. The whole 
system of caRons has again been visible, extending in immense perspective to the north and 
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COIORADO PIATEAV, HEAR BIG CiNON. 

-^P— MM — — *«mfimiif, I'lumitri^TifflH'lHff. BlfWrtTMIi— ImtllM WtUMIIi— TlBfi— ftw 

Mnuu^BmuwiB to m ufiw.— Ohtacui novDxmiD.— Dibt p&nwAT.— Catauot OAltair piMmot— Simir to 

nmAV. — RccoBSAnnAirci 18, cataract caSor. — Cataract chiik. — Taupaib villauk. — A mour m tbs caSom.— Side caCovi 

<W tn OOLOIUOO AMD 7LAX BITIU.— Rerrft.V TO LAaooXS — NoiTHIIDI MODaTAWt. — ElOORaAUkAXOI 10 MO CAMON. — FmaL 
MPABTnUI rKOH LAGOOICB — GrCXBIIO TnE IiF.SIET. — LoNr. TBATB ■IIMUI Willi.— FAMHDQI HTnW — fllWiT Mil I 
Afpiaraiici or cousrav u volcanic bkuos.— Moisir kloyd. 

Co inp 71, Fine forest, AprU 10. — Four milos from the carop, in the Cedar forost, were some 
large poolg of «»ter ID a rocky rayim. There was no spring. The supply had been deriwd 
. from melting snows, and the place would be dry a little Ititer in the season. The Hnalpaia 
seateil fhomselvcs npon the groiiiul an though they had made up their minds to ramp. I 
quetitioned them ati well an I could about the marches ahead, and they assured me that no 
more water woald be found for three days. This did not afpiee with a former statement, bat 
they adhered positively to it, and it was possible that it might bo true. "Wo tliouglit il better, 
therefore, to go no further. The next morning both the fioalpais were missing. They hud 
run awi^ daring the night, taking with them a little flour and a pair of blankets. It was 
eaicpected that many of the mules would bo missing. They were at once counted, bat the 
mmber was found to be correct. Wliiit had frightened the guides off we could not imagine. I 
was smry they had deserted, for the presence of some one that could be relied upon to point 
oat the watering plaoes had prevented a great deal of anxiety. 

We had now eiitercd the region of pines. The growth was thiclver, and trees of consideniblo 
size began to be mingU-d with the low cedars. The ascent from the Ilaalpais spring, though 
gradual, had been rapid, and the barometer tadioated an ahitade ti about ^ thoasand fbet» 
The increase (rf delation was felt very sensibly in the ohaoged tempemtore, which had beoome 
wintry nnd raw. 

For the first time black-tailed deer were seen, and some of the soldiers took advantage of the 
early arriTal at eamp to go out bant in g . One tii them had not retaroed at dark, and two days 
jiiiHHi'd l>L'ftire lit- was foui>J. Siirnal fires by night and smokes by day were kept up, and 
searching parties scoured the country in every direction. A light anow atorm, that occurred 
the night after the man's disappearance, had covered np his footprints and made it impossible 
to fidlow hitn. Dariog the storm he wandered to a great distance from camp, and when the 
snow melted there was a break in the trail whicli it was difBcult for onr most experienced 
trailers, the Mexicans, to connect. They ut lust got upon the track, at a time when the man 
was eomplately bewildered, and by mere aeoident was travelling in the right course. He had 
given himself up for l<iHt. am! wan wandering in a State of desperation bordering on insanity, 
when ho happened to see one of the signal amokes, and followed its direction to camp, which 
the Mexicans reached an hoar afterwards, having traced him over the whole line he had 
pursued since hia departure. 

The next day aik early start was made. We had to select our own way through the foreat, 
being for the first time without the guidance of those who were familiar with the country, and 
what was mMO important, in this arid region, with the whereabouts of watering places. It 
was an VDibrtm»te morning fiir the e^eriment Dark okmds covered the sky, and mssses of 
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mist were drifting through the glades of the forest, envelupiug the landscape in obscurity. We 
held a course a little east of north. The pine trees heceme larger and l^e forest more dense 

ii8 we jiroeei'di'd. A lioavy gale roared among the liranchtrs ovcrlioiul, aii<l about naoti it 
commenced snowing. For some time wo kept at the bottom of a ravine that afforded a partial 
shelter from the bkat, bat the surface of the ground was rough, and the snow fell so thick and 
bet that it was impotisiLIc to lui t the way. 

Ascending to tho tabk- lutnl. wo happened n{)on an open portion of the forest and encountered 
the full violuuco of the storui. The fall of snow was accumpauiud with thunder and lightning, 
an nnnsoal phenomenon at soch a time. Tlie flaAea were vivid, and A» reverberationB load 
and frequent. Tho scene would hiive lieen beauliful had it not bean iO thoroughly uncomfort- 
able. The storm at last became so vohemeut that we were unable to proceed. Men and mnlua 
huddled together onder soch trees as afforded the best shelter, and waited as resignedly as 
possible till the fury of tho tompcBt had somewhat abated. Tho day was nearly spent; the 
packs were therefore taken off, camp made, fires kindled, and the mnlos driven into a ravine. 
About sunset it promised to clear off, but tho clouds reassembled, tho wind and sleet again 
drove past, and the night wa~ i'l(>ak and raw. The unfortunate muleo, benumbed with cold, 
Ftooil shuiidcring about ilje tires that wore niiulo in tho ravine. The sudden change from hot 
summer weather was a severe test of endurance, and there was danger that in their weak con- 
dition they would not be able to stand it. The snow and the gale continued nearly all of the 
next day. The grass wa.-! entirely COVen-il. Tin- aiiimaln had to fast for twenty-four hours 
longer^ and I thought that last night would have liuished tho majority of them, but singularly 
enough not one has died. 

This morqing the sky was cloudless and the wind had abated. When the sun rose it became 
as warm as it had been in the Mojave valley, and the snow melted even more rapidly than it 
had fallen. 

Our altitude is very great. During the last march the ascent was continuous, and the baro- 
meter shows an elevation of nearly seven thousand feet. A still higher ]>lateau ri.'ses towards 
the north. The Colorado is not far distant, and we must he apposite to the most stupendous 
part of the ** Big Orilon." The blulb are in view, but the intervening country is cut up by 
Hide canon;; and ori>sH ravines, and no plaoe has yet been seen that presMita a &vorabl« ap- 
proach to the gigantic chaom. 

Camp 73, Colorado plaleau, April 12 — ^Two miles beyond the snow camp some lagoons were 
discovered — one of them large enough to be called a pond. I recognized the place as having 
boon d^•^^^•r^bed by the Uaalpain to Ireteba, but of tho position I had not been able to forma 
correct idea. As we advanced towards tho northeast, long undulating svvelU followed each other 
and intercepted the view. The snow storm had extended over but a limited area, and the 
road, at first heavy, in the course of an hour or two became dry and good. The pines dis- 
appeared, and the cedars gradually diminished. To our regret tho patches of grass also were 
leas frequently met with, and the little seen was of poor qwllty. Bach slope surmounted dis- 
closed a new t<uinniit Hitiiihir to that just passed, til! the end of ten miles, when the highest 
part of the plateau wtu) attained, and a sablimo spectacle lay spread before us. 

Towards the north was the field of plateaus and CBflons, already seen and described, and 
shooting oat from these a line of magnificent blutr^, extending castniird an enormous distance, 
marked the course of the cafluii of tho Little Colora lo. Furtlier south, eighty miles distant, 
towered the vast pile of the 8an Francisco mouutaiu, its conical Kumnut covered with i^now, 
and sharply defined against the sky. Several other peaks were visible a little to the right, 
and half way between us and this cluster of venerable and mightly voic^uios was the "Bod 
Butte," described by Lieutenant Whipple, standing in isolated prominence upon the level plain. 
On the north side of the Colorado appeared a diort range oS mooatains, dose to the cation, 
whieh had been previoudy hidden by the intervening plateaus. 
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A mareli of twetiiy tnili^s linvinf^ bei-n niutle, uiid no Higii uf wutor uppi-ariniL;, wc liad to put 
np willi a Jry camp. Tlie grass waa iiiistTablo, ami altogetlRT the imiles fared badly. During 
the uigbt the berdero were iie(;bgeiil, and at daybreak nearly a hundred of tho animals were 
missing. They hud taken the back trail fur the lagoons, but having started late and travelled 
leisurely were overtaken not many miles fnim camp. Tho trip did not render them bettor 
fitted for tlie day's journey, which Inul to be delayed until they were brought buck. 

Tho 8un was opproMively warm, and every plnee whose appearance gave promise of wator 
wa« carefully searched, but wilhuut success. Ten miles conducted to tlie head of a ravine, 
down which was a well-beaten Indian trail. There was every pnjspect therefore that we were 
approaching u settlement similar to thai of the Huulpais, on Diamond river. Tho descent 




FIK' ^1 — Sitn Knuirin ii M-itiiilaiii fr.mi <'ii1<irai|i> I'liitmu. 

was more rapid than tho former had been, and in the course ol a few miles wo hud gone down 
into the plateau one or two thousand feet, and the bltiflV on either side liud assumed stupendous 
proportions, Still no signs of habitations were visible. The wom-fiut and thirsty beasts lind 
begun to flag, when we were brought to a stand still by a fall a liun<lrt-d feet deep in the bot- 
tom of the cafion. At the brink of tho precipice wos an overhanging ledge of rocks, from 
which we could look down as into a well u[ion the c4>ntinuation of the gorge far below. Tho 
break reached completely across the mvine. and tlie side walls were nearly perpendicular. 
There was no egress in that direction, and it seemed a marvel that a trail should lie found 
leading to a place where there was nothing to do but to return. A closer inspection showed 
that tho trail still continued along the c;ifl m, traversing horizontally the face of the right hand 
bluff. A short distance ntl" it seemed as tliongh a mountain goat could scarcely keep its footing 
upon the slight indentation that appeared like a thread attached to the rocky wall, but a trial 
proved that the path, though narrow and diz/y, had been cut with some care into tho surface 
14 1 
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nf the cliiT, and afibrded a foothold level uud broud enough both for men and animalH. I rode 
Upon it first, and the rest of the party and tlie train followed — one by one — looking very much 
like a row of insects crawling upon the side of a building. Wo procccdod for nearly a mile 
along thi» singular pathway, which preserved its horizontal direction. The bottom of the canon 
meanwhile had been rapidly descending, and there wore two or throe falls where it dropped a Imn- 
dred feet at a time, thus greatly increasing the depth of the chasm. The change had taken jdace 
80 gradually that I was not sensible of it, till glancing down the side of my mule I found that ho 
was walking within three inches of the brink of a sheer gulf a thousand foot deep; on the other 
side, nearly touching my kuec, was an almost vertical wall rising to an enormous altitude. The 
eight made my head swim, and I dismounted and got ahead of the mole, a difficult and delicate 
operation, which I was thaukful to have safel}- performed. A part of the men became so giddy that 
they were obliged to creep upou their hands and knees, being unable to walk or stand. In some 
places tliere was barely room to walk, and a slight deviation in a step would have precipitated 
one into the frightful abyss. I was a good deal alarmed lost some obstacle should be encountered 
that would make it impossible to go ahead, for it waa certainly impracticable to return. Aftor 
an interval of nncomfortablo suspense the face of the rock made an angle, and just beyond the 
turn was a projection from the main widi with a surface fifteen or twenty yards square that 
would afford a foothold. The continuation of the wall waa perfect'y vertical. ^MJ that the trail 
could no longer follow it, and wo found that the path descended the steep face of the clitT to 




Vig. 3i. rri<i:l|>l('i.' Ululilig U> Cntuiurt CuHon. 



the bottt)m of the cauou. It waa a desperate road to traverse, but located with a good deal of 
skill — zigzagging down the precipice, and taking advantage of every crevice and fissure that 
could afford a foothold. It did not take h)ng to discover that no mule could accomplish thia 
descent, and nothing remained but to turn back. Wo were glad to have even this privilege in 
our power. The jaded brutca were collected upon the little summit where thoy could be turned 
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•round, and tlu-n cominonced to re-porforin the liazanlou* journey. Tlio sun shone directly into 
tlie cafion, ani] ihv flaio ri'lli'i toil from llic walls inailc flic lu at iiitolornlilo. Tlio disapj)ointo(l 
beasts, now two days witliuul wuter, with glansy cyt-s and protruding tongues, plodded slowly 
•kmg, ntterinfc the moat melaneholj cries. The i}fl«re«t water, of which we had knowledge, 
wiiH almost tliirty mike's dir<(unt. TIicto was l>uf one clinin e of saving the train, and aftor 
reaching an open portion of the ravine tbo packs and the saddles were removed, and two or 
three Mextcana started for the lagoons monnted upon the least exhausted animals, and driving 
the others !o(i<«o before thorn. It was somewliat ilanuenms to detach them thus fur from tlie 
main jiarty. hut tlifro was im liclp lor it. Some of the mules will doubtlesn irivc out before the 
night uurch is over, but the knowledge that they arc on their way to wuter will enable most of 
them to reach it in apite of their weariness and the length of the way. 

I (rave directions to the Mexican nnl to return for :i emijiK. (if (liiy>. Tlii^* will ixive tbo 
beasts time to rest, and uHbrd us an opportunity of exploring the trail beyond the precipice, 
where we had to stop. Several callons head near na, all leading into the mighty avenne which 
forma the main water-way. Each branch \m» its subordinate tribatories, that interlock with 
one another, and cat away more than half of the original plateau. 

Caittft 13, ColorivJo jJateau, AprS 14. — ^Lieotenant Tipton, Mr. EglofTstein, Mr. Peacock, and 
myself, with a do/en men, formed the party to explore the oarion. It was about five miles to 

the jprei i[iicc. Tin- ilc I'l iit of the bitter was aecomplisii'-d witliniit seriiiu.'^ trouble. In one 
or two places the path travcr»ed smooth inclined ledges, where the insecure footing made the 
eroesing dangerona. The bottom of the callon, which from the snmmit looked smooth, was 
covered with hills, thirty or furtv fi i t Iiiirli. A!"Iil' the centre we were surpri?*ed to find an 
inner canon, a kind ot under cellar, witb low walls at the starting point, which were soon con> 
▼erted into lofty preei|iicefl, as the base of the ravine sank deeper and deeper into the earth. 
Along the bottom of this gorge we followed the trail, distiti<-t]y xeen when the surface was not 
covered with rocks. Every few moments, low falls and ledj^es, which we had to jump or slido 
down, wore mot with, till there had accumulated a formidable number of obstacles to be en- 
countered in returning. Like other cnflons. it was circuitous, and at each turn we were impatient 
to find something novel or infere-ilinj::. Wc were deejier in the bow«'l< of the earth than wo 
had ever been before, and surrounded by walls and towers uf such imposing dimensions that it 
would be naelesa to attempt describing them; hut the elfecte of raagnitode had began to pall, 
and the walk from the fmit of the preeijiico wa.s monotonously dull; no sign of life rouM bo 
discerned above or below. At tbo end of thirteen miles from the precipice an obstacle presented 
itself that there seemed to be no possibility of overcoming. A stone slab, reaching from one 
side of the caBon to the otiier. terminated the plane which vre were ib seending. Looking over 
the edge it appeared that the next level was forty feet below. This time there was no trail 
along the side blufls, fur these were smooth and perpendicular. A spring of water rose from 
the bed of the caflon not far above, and trickled over tlie ledge, forming a pretty cascade. It 

was .snpposeil that the Indians nuisf have roini- to this |Hiiiit merely to prorure water, but this 
theory was not altogether satisfactory, and we sat down upon the rocks to discuss tho matter. 

Mr. Egloffstein lay down by the side of the creek, and projecting his head over the ledge to 
watrh the casra<!e, discovered a voliifion t(f the mystery. Below the shelving rock, and hidden 
by it and the lall. ntood a crazy looking ladder,* made of rough sticks bound together with thongs 
of bark. It was almost perpendicular, and rested upon a bed <>f angular stones. Tho rounds 
had become rotten from the incessant flow of water. Mr. EglofTstein, anxious to have tho first 
view of what wa!< below, serandded over the led;^e and j^ot his feet n]ioii tin- u]i]ier round. Ileing 
a solid weight, he was too much lor the insecure fabric, wliich cuuiiuenccil giving way. One 
side fortunately stood firm, and holdii^ on to this with a tight grip, he made a precipitate 
descent. The other side ond nil the rounds broke loose and accompanied him to the bottom in 
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a geiicral crneli. effectually cutting off the communicatioi). Leaving u» to devise means 
of getting liinf l>aok lio ran lo tlio beml to expl<)re. The bottom of llie canon liad Itocn 
rcaolK'fl. Tii> funuA tliut lie waM at tlio L'<lge of a stroam, ten or liftcen yards wido, fringed with 
cottonwoods and willows. Thi- wails of the rnflun spriNid out ior a simrt distance, icuving room 
lor n narrow holt of bottom land, on wltiuh were ticld.-i of corn and a few scattered huts. 

A place wn's foun<l near tin^ ledge wlicro one conid clamber a little way up the wall, and wo 
lluiH got a view of the valley. The rivor was nearly as large as the Oila at low water, and, 
with tho exception of that slream, the most iniportAnt tributary <if tbo Colorado between its 
moirth and onr positinn. Tho canon Jlr. EgloftVtein saw could imt bo followed far; there were 
cascades just bcloAv. lie ])ercelved, however, that 'be was very lu-ar to its moufli, though 
perhaps at a thousand feet greater altitude, and an Indian pointnl out tho exact spot where it 
united with tho canon of tho Rin ColonKlo. 

The Yamj>a!9 did not differ much from tin' llualpais in general iip|H'aranco. They were 
perhaps a trille cleaner and more respectalile. It is probable that, all told, they do not number 
niorfi than two hundred persons. One of them iiccouijninied Mr. Egloffstcin to tho foot of tlio 
ledge, and iiitin)ntcd a willingness to go with us to camp, but when be saw the broken ladder 
gnve up his iutention. The acciilent di<l not appear otherwise to concern him. There must 
have been sorao other trail leading to the retrent, for the use of ihc ladder liad evidently been 
jimg abandoned. 

Having looked at all that was to be scm, it now riMiiaincd to get Mr. Egloffstein back. The 
slings upon tho soldiers' muskets were taken off and knotted together, and u line thus made 
which reached to tho bottom. Whether it would supjiort his weight wjis n matter of experi. 
mont. The general impressiim was that it woidd not, but of (he (wo evils — breaking bis neck 
or remaining among the Yampais — he preferretl the former, and fastene<l the strap around his 
sboulderu. It was a hard gtniight lift. Tho ladder polo was left, and rendered great Jissistance 
both to us and the rope, and the ascent was safely accomjdished. We invited the Indiau to 
follow Mr. Egloffstcin' s example, but this he energetically declined. The examination being 
finifihcd, it was time to return. On leaving camp we had expected to bo back before night, 
nnd had brought along neither provisions nor overcoats. An hour or two earlier, finding that 
the day was rapidly sli[iping by, two of (he jiarty were directed to go back and tell those who 
hikd remained thai we might be detained till (he next day, and in that case to forward in tho 
niferning something to cat. We walked a.s fast a» possible, in order to get out of the cation 
before dark, but the ascent wiis laborious, and the trail, made in coming down over the rocks, 
difficult to follow. Numerous branch canons, all looking alike, would have rendered it easy 
to become lost had the trail been once departed from. Night came before the foot of the preci- 
pice where the train had stopped was reached. It was impi)8sible to distinguish tho way in the 
diirk, and we had to hall. .- A few minutes previously tlie tracks of tho two men flnif had been 
sent idiead had been notice<l diverging from the proper course, and it was concluded that they 
were wandering astray .somewhere in the labyrintii. After nightfall, as is always tho case iu 
the.se regions, it became bleak and cold. .Some of the parly, attired for a walk under a hot sun, 
httd not even their coats. The cufion was as dark as a dungeon. The surface of the ground 
b«ing covered with rocks, a recumbent position was uncomfortuble, and the rocks being inter- 
spersed wi(h prickly pear and some other vurie<ie8 of cactace;e it would have been unwise to 
walk about. The choice, therefore, lay between sitting ilown and standing still, which two 
recreations we essayed alternately for twelve hours that might luive been, from the sensations 
of the jiarty, twelve days. An soon iis it was light enough to see the way we jiut our stiffened 
li|hl»s in motion. Climbing the precipice was severe work. The summit once attained, it was 
but five miles to camp, but tile violent cxercis<' of the asceid, cuniing after a Iwenly-foiir hours' 
ab«tinence frimi food and rest, and a widk of more than thirty miles over a iliflicult road, proved 
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80 cxhnustiiig that, dnring the last stretch, two or three of the men broke doim, nn<l had to 
have coffee and food Hont back (o them before they could proceed. 

The messenger!*, as expected, lind not arrived, and our non-return hud occaBioned somo 
anxiety. The Mexicantt were immediately despatched in search of tiie missing men. Directions 
had been given that if at any time a person sliould ]>erceive that he was lost, he should wait 
quietly in one place for the arrival of the searching party. The two men had had the nervo 
to follow this plan, and, as soon as they were convinced of the hopelessness of finding the loat 
path, had selected a comfortable place and patiently waited durinf:^ the rest of the day, all 
night, and till noon of the following day, when the Mexicans found them. Their trail could 
scarcely have been traced for any great distance over the rocks, and had they continued 
wandering through the mazes of the cations they would probably have never again been 
heard from. 

The region east of camp has been examined to-day. The extent and magnitude of the system 
of canons in that direction is astounding. The plateau is cut into shreds by these gigantic 
chasms, and resembles a vast ruin. Belts of country miles in width have been swept away, 
leaving only isolated mountains standing in the gap. Fissures so profound that the eye cannot 
penetrate their depths are separated by walls whose thickness ouo can almost span, and slendnr 
spires that seem tottering upon their bases shoot up thousands of feet from the vaults below. 




Fljir. 35.— SiJc CtiBiiM of Flux River. 

Towards the southeast, also, for a great distance, the surface is furrowed by these abysses. 
They appear to extend nearly to tho San Francisco mountiiins, and bar all progress eastward. 
Northward we can proceed no further, and the only course is to go back to the nearest water 
as a starling point, and from thence strike south, and, hoailing these formidable bsirricrs, cros« 
Flax river, and again travel north upon the oppcusite side of that stream. 
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The mules were brought back tlii-^ ovi>nin^ ; nnly two wore lost ; the ntliors ro;irln fl the 
Lagoon. To-morrow morning wo shall roturo to that place, and after making an examination 
of the cailo'iu northwest of the trail proceed' to lbl]o#tfae reineining route now open totofc' 

(kmpH, tynrstUigooHt, April 18. — Midway- betwet-n the last camp and the lapnniiH, a trail was 
enoonntered leading' towards another point of the Big canon. With a small detachment I left 
the main' party and Iblldwed' its 4&uMe. ' It headed directly for the nortli sido mountains — the 
peaks already spoken of as seen n^on tho opposite bank of the Oolorado. Wc trnvolled 'till 
dark ; the trail ended near some deserted huts that reeerablcil tlio.ie scon at the Yampairt villat'c: 
they were in the midst uf a pine grove ; there was no water in the neighborhood, and tiie 
Tampah, < who 'doab'tleae make tht» plAO^T their enibmer resort, mast be oompelled to' s^nd'to'the 
bottom of tho cnnoi) for their supply. 

The coantry became rough and ho much cut up by raviuus that it was impossibly to approach 
very closely' tb the main river. ' A p^ood vfew was obtained of the walls of th<r- Pl«k:'riter 
canon, and its mpath approximately ! v itod. The jonction wji^ lu l iwtho moutli of Cascade 
rrcek. rtliowing that that stream is not, as ha4 been supposed, a tributary of the 6dlorodo, but 
of its smidler affluent. ' ■ ' ' « ' "*> "-•'»' 

We had'to camp without water, and it being the second day that the animals h iff liM'totttfcig 
to drink, a great p«rt of them broljc fnmi tlie liorderis a.« soon as their HadilleH were- rem^f^d^ 
and made a stampede for tho lagoons. Barely enough were left to pack tho few articles that 
had been brought. , 

Another reconnaissance has since been made on foot from the lagoons westward. A Ine 
thirty miles in extent was traversed, with results similar to those previously obtained. An ^< 
cellent view was had of the Big caRon. The barometric observations npon the surface of the 
plateau, ami at the months of Diamond aii<l Cataract rivers, showed that the wall!< of this por>: 
tioii rif tin- cafion were over a inih- hij^h. Tlie formation of the. ground was snch tliat the eye 
could not follow them the whole disitunce to the bottom, but as far down as they cQuld be 
traced they appeared almost vertical. A' dcetch' taken npon the spot hy Mr. '^^jfifbi^iiii^laibs 
better jusiii-e than any description can dn to tlic iMurvelious scene. 

Our rcconnoitcring parties have now 1h < u out in all directions, and everywhere have l}Ci^ 
headed oiT by impassable ohstadea. 'The pi i. -it ions of the main water^oonrsee have been d^wr- 
mincd with ron.sidcrable aocurai^. The region last explored is, of coarse, alto<;utlier valueless. 
It can be npproached only from the south, and after entering it there is nothing to do but to 
leave. Ours has been tlie first, and will doubtless be the last, party of whites to visit tliis 
profitless locality. It nccins intended by nature that the Colorado river, along tlie prenter 
portion of its lonely ami muji-.-tic way, Blial! bo forever utivisitod and undisturbed. The handful 
of Indians that inhabit the se>iucstered retreats whore wo discovered them have probably 
rBBiai^4^Hn. the same oonditi<A), and of the same nnmber, for centuries. The country could 
not SOffjtOft a large population, and by some pn.vi:<ion of nature tliey have ceased tn nmltiply. 
The deer, the antelope, the birds, even the smaller reptih^s, ail of which i'roquent the adjacent 
territory, have deserted this uninhabitable district. Excepting wiion the melting snows send 
their annual tnm nls tlinnifrli llie avenues to the Colorado, conveying with them sound and 
motion, Ihesi' disnud aliysses, and tlie arid table-lands that enclose flieni, are left, as tlioy hnvo 
been for ugCiS in unbroken solitude and silence. The lagoons by the side of which wc are 
encamped furnish, as far as wo have been able to discover, the only accessible watering place 
west of the mouth of Dianinnd river. During the summer it is probsdile they are dry, and tliat 
no water exists upon the whole uf tho ;Coloriido plateau. Wc start for tho south with some 
anxiety, not kiko^n||; how hng.ltni^be hefore water will be again met with. 

Camp 11, Partrltlijc ravixi', yf/J/tT 21i— On t)ie day of our departure from tlio lagoons it was, 
for the lirst time during more than a week, warm and clear. Both the heat and the dryness 
wero regretted. Bven a snow-storm would have been welocmie, assuriqg a supply of water. 
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TLf mules, ignorunt of what was before them, refused, as mules often do, to drink on the 
morning bt'foru leaving camp. A Koutheast course was followed, which led over an undulating 
surface, where the travt llinp for a while w«h tolerably gOixl. A thick growth of le'lars ami 
pines offered occasional obstructions to the pack auiiuaU, who would got their loads tangled 
•moDg tb« low brracbes. Ai the d»y advanced the heat became more oppreMive, and a tract 
was entt'rt'd where, the poil being Iik)sc and porons, the; animals sank to their fetlorks at every 
step. Finally a small but impaMable calioD wa« reached. After several ineffectual and fatiguing 
attempts to crosa, we bad to bead the ravioe by climbing the face of a high bluff in whidi it 
rose. The growth on the side of the ascent was (1< ii^< . ami tin- ground strewed with sharp 
rocks. Darkness came on before we iiad quite nceoiuplivhcil t he descent upon the opposite siile, 
and it was necessary to camp, nut only without water, but on a very short allowance of grass. 
All the mntee had to be hobbled to prevent them from stampeding back to the lagoons, which 

rendered it still more diflii-ult for tliem in jtK-k np enough to eat. 

We had made as much easting as possible, being in constant fear, however, of meeting somo 
iosnrmoantable canon that would require a l<nig detour, and lengthen the distance to the belt 
of country i^outli. where we were expecting to find water. 

In spite of all the precautions some of the mules strayed, and while hunting for them a man 
gotloat. By the time all were found the sun was high in the heaven, and !<hining with even 
more fervor than on the previous day. The face of the country continued much the same. The 
trees generally inten-epted the view, and the lani!si-a|ie, where seen, was snfTn icntly moiiotdnon*, 
oonsisting of interminable slopes, broken here and tiiere by a lino of low bluffs that marked tho 
edge of some higher plateau. At the end of ten miles of weary travel a steep ascent broi^ht 
lis to the sununit of a table that overlimkcil the country towiirds the south for a hundred miles. 
The picture was graod, but the cedars and pines kept it shut out during most of tho time, and 
the road was heavier than ever. No place oould be descried, fiir or near, that gave a promise 
of containing water. A more frightfully arid region probably does not exist upon the fai e of the 
earth. Some difficult ravines were crossed a little before nightfall. The wretched ami t roki n- 
down animals, now forty-eight hours without drinking, and that, too, while making long marches 
under a burning sun, were brought to a halt. They had to be tightly hobbled, for, in their 
frantic desire for wafer, nothing else could have rcstniined thctn from rushing back to the only 
place where they were curtain of finding it. Too thirsty to graze, they stood all night about 
camp, filling the air with distressing cries. This morning the weakened bruteattaggered under 
their packs as though they were drunk, and their disDud moaning portended a ipeedy adution 
of their troubles should water not soon be found. 

For the third time the sun rose hot and glaring, and as the groat globe of firo mounted the 
heavens its rays seemed to burn tho brain. The conditicn of things was desperate should no 
water be discovered during the day. A single bad oafioii or ravine, to turn tis from the course 
for any great distance, would be unquestionably the destruction of the train. The scanty 
supply brought in hega and canteens waa exhausted. In this hot, dry atmosphere, when exer- 
cise is taken, the evaporation from the system is very great, and urdoss this is coiniicnsated for 
the body soon becomes intensely parched. The men now suflered as well as the beasts. Mile 
after mile the dreary ride continued, and the flagging [)ace of the mules showed that they were 
on the eve of exhaustion, and still the unvarying character of the plateau held oat uo promise 
of relief. The ground, fortunately, was smooth and level, and tho travelling easy. While 
unconscious of the vicinity of any break in the surface of tho plain, we came to the edge of a 
steep declivity, at the bottom of which waa a ravine, whose sides displayed the volcanic rocka 
that are met along tin- y>th parallel, but from which we had liecii i^o long absent. Our hojies 
rose upon seeing surfaces not composed of loose pebbles or porous earth, and we urged the 
fainting animals down the hill. A fresh bear trail creasing the slope was a good sign that the 

almost despaired of clement was not far distant. Green grass carpeted the bottom of the ravine, 
and a few hundred yards from its month a pnijecting ledge threw a deep cool shadow oveir an 
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extensive pool of cleiir, delicious looking water. The crazy beasts, crowding and huddling upon 
one another, plunged into the pond and drank till they were ready to hurst. A few yards above 
smaller basins of rock Glled with the delightful beverage furnished an ample supply for the men. 

A large grizzly bear — the animal whose tracks we had observed — was seen qnietly ascending 
a hill near by, and half of the company rushed after the grim monster. He was unconscious 
of pursuit till the party was close upon him. Then he commenced to run, but the hill retarded 
his pace, and a volley of balls made the fur fly in all directions from different parts of bis hide. 
Twice he turned as though meaning to show fight, but the crowd of pursuers was so large, and 
the firing so hot. that he continued his flight to the top of the hill, where he fell dead, riddled 




Fig. 36. — Mount Hoj J. 



with bullets. His skin was taken off to be preserved, and the flesh divided among the party. 
It is rather too strong flavored to be palatable when roasted or broile<l, but makes ca{iital soup. 

We have now loft the arid aud desolate canon region, and n duo east course can be pursued 
as far as Flax river. The belt of country now to be traversed is perhaps, at some seasons of 
the year, as dry as the di.-trict northward, but at this time the melting snows from the Sau 
Fraucisco and other volcanic mountains send fertilizing streams through the valleys and ravines, 
occasioning an abundant growth of grass; and the surface being covered with volcanic rocks, 
natural tanks arc formed, that preserve supplies of water for a considerable period. 

We anticipate, therefore, a few days of travel undisturbed by the anxieties that have attended 
the march since leaving the Mojave valley. The only difliculfy now to be apprehended is that 
the sharp and vitreous masses of hardened lava ovcrsprcailing the ground may itijure the feet 
of the animals. The rough country traver.oed has been so hard upon shoes that nearly all of the 
mules are now unshodden. 

A few wiles south is a peak that forms one of the most prominent objects in this region. Wo 
recognize it as the Mount Floyd laid down by Mr. Bealc. 

0 
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CHAPTER IX. 



SAN FRANCISCO FOREST TO MOQUIS. 

pAHTBIDfi* VALMY. — RlDUM IX roTlK'T — Srrvruv ALOSr. .liTIi PUUtl.l". — Illtt. WIM.HM-V MOl'ICTAl!! .— SaJI rtlAWfT'l 

roBMT. — 8aji MtAiioiaoo HOCKTAM. — Uumcx's spMiia.— Djcscekt to wuax. BirEB.— Flax bitib v\u.kt. — Riamwatmii or tbaih 
Mm womnt — Dmneii w Mm.^MiMnNi or mm — BmaMBirti Mw^lmf mmmwkMnf^fAmn bmm — Bmciv 
TO rikx KivER — Salt !<>'Rivf;s.— Tihil to vogrn. — ANOTHrii but or nnnT.— Slob rt40 — P"ttI!I«v mili. — LiMamM 
RrBlM — Mo^tul8 ciTiu AXD vAbuiT.— AmioAcn TO riR«T pccBUk.— EHoorxTiB wim WNprNmitiri.- DnicBiPTinB or iwa 
MB AMkcnrT uMAUiM — MawniMrauim — Loufnm ar •cnsrrmk'V— TmrMim* or >\ruo«.— Van oromrTo 
CAin*— ABBAHorwijr™ Fn« the TBir jinirrawAED. 

Camp SO, Bin JVilUami' a Mounfain, April '2'>. — Purtridtro ravim? widcm-d it was descended, 
till it became a beautiful valley, covered with grassy slopes and clumps of cedars. It contained 
neither springs nor a nmnii^ stream, bvt among the rocks along the base of the btaRs ftany 

pools were discnvcrcnl. The paaturago was oxcelieiit. The placo in a trrcat resort at this 
season for grizzly boar, antelope, deer, and wild turkoys, large numbers of whoso track« were 
seen leading to and from tlie water holes. 

For ten or fifteen miles we followed the course of the valley, and then, allowin):; the mules 
a diiy to rest and praze, struck olT directly to the east. Tlic surface of the ground was 
sprinkled with lava rocks. Before advancing far a steep bluff obstructed the way. The 
growth of cedars was so dense that weconld scarcely get the riding animals and packs through, 

much less SCO to select a ir-i'id place to ascend. Dismniiiitinir and goinp; dim-fly at llie fa<-i> of 
the precipice we clambered blindly up, driving the mules ahead. Tbo sharp stones made the 
footing sdditionatly inseonre. Breathless and exhaosted, at Isst we attained the snmmit, and 
found that it was only the first of a series of similar ridges that wrm also to be crossed. 
Descending to the ravine we were snnn engaged in another upward scramble, and the process 
had to be repeated till animals and men were scarcely able to stand. 

The eastern crest overlooked a beantifiil rolling coantiy, in the midst of which towered the 
volcanic monntains tluit have lontr formed so conspicoons afoatore in the scenory. A pool of 
water surrounded by grass alTorded a good camp. 

This nomiog we reentered the region of pines, and'have travelled all day intlM nidstof 
piotaresqne and charming scenery. The vnlleys arc covered witli a bright green sward, and 

open groves arc disposed graf^efully upon tlie lowlands and ridges. Heavy masses of snow are 
Btill piled upon the vSjui t'runcisco summit, and tliis close proximity of winter huiglituus and 
gives a cest to the enji^ment of spring. 

Our camp is in the midst of an extensive meadow at the northern base of Dill Williams's 
mountain. This peak, though the seoood in importance of tbo cluster, is far lose lofty than its 
ooDossal neighbor, and the snows that whitened its crest a few weeks since have nearly 

disappeared. A sparkling brook now dashes down ili' : !\in. iiml meanders fhrongh the centre 
of the meadow, which contains perhaps five hundred acres, and is covered with a luxuriant 
growth of grama grass. Stately pines and spruce are scattered upon the surrounding slopes, 
and aflbrd a delightAil shade. We found in possession of the spot a herd of antelope that 

ecoared over the monnfain like the wind when tliey saw the train approacliitig. 

To eyes that have been resting upon the deserted and ghastly region northward this 
ooantry appears like a paradise. We see it to the greatest advantage. The melting snows 
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have converted it into a well-watered garden, and covered it with green meudowtt and Rpring 
flowere. The grass, oven when dried by the sutninor's sun, will remain natritious. The grove« 
of trees will at all tiroes give the region a habitable appearance, and, though it is not known 
how great the supply of water wouM be during the summer, the country can never present the 
arid wastes that are spread along the belts of territory both north and south. One only source 
of trouble is that which we anticipated encountering. The vitreous rock rasps off the hoofs of 
the unshod mules like a file, and they will be disabled if wo have long to travel over the lava 
region. 




Vig. 37 UUI WilliamB * MunnUin. 



Camp 84, jlpril 30. — The route continued through an open park, dotted with flowery lawns 
and pretty copses, and then reached the edge of the great forest that surrounds the San Francisco 
mountain, and entered its sombre precincts. It was delightful to escape from the heat of the 
sun, and travel through the cool underwood. Across the dark shady glades a gliniiise would 
sometimes be caught of a bright tinted meadow glowing in the sunlight. Antelope and deer 
were constantly seen bounding by, stopping for a moment to gaze at u% and then darting off 
into the obscure recesses of the wood. 

Half-way to the mountain we passed an open prairie — a natural clearing in this vast expanse 
of pines— and aimped upon the eastern edge. Water was found in a ravine close by. The 
amount of snow melted from the mountain sides during the past fortnight has been immense, 
and every water-course is filled with a cold, clear rill. During the march to-day the effects of 
the thaw havo been found somewhat inconvenient. Pome of the ground passed over has been 
comparatively low, and so soft between the rocks that the mules were in danger of miring at 
every step. Nothing frightens a mule or makes him more obstinate than this, and it was with 
great difficulty that we compelled the unwilling animals to proceed. As we approachetl the 
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great volcano, the jagged rocks, with which the rarronndiog sarface was strewn, so braised 
their foot that they were hardly able to walk. 

Uixler the southwest base of the Saii FraiiL-isro peak wo Mmpcd at a spring, known to bo 
permanent. It is in a sheltered nouk ulmust buried in the i^ide of the impending muuntain. 
There is abendant graring. The water i» oolcl and ddidoiis. The sorroimffiaf finest fbmislies 
ohnde in sTiininor, niul nint<^ria1 for warmth ID winter, and at all seasons of the year the place 
doabtless affords an excoUent camp. 

Od the following day, while skirting the base of the momntain, the tender-footed beasts 
Htamblod iin<l staggered upon the sharp rui ks till it seemed Inbnman to drive them any longer, 
but the delayti am) sliort iniiroli<'K liad sr> ro'lui-oil ()ur i^tock of provisions that it was absolutely 
necessary to keep on. As we turned our bucks upon the iuipu«iiig pile the road became a little 
better, and by d^rees the lava disappeared. The eastern border of the pine forest was soon 

reac hod, and a hoh of codarH entered similar to that growing upon the otlicr side. 

The grass and the scoriae go together, and after being rid of the latter the former also 
became scarcer. We made the first camp, after leaving the forest, with plenty of water, hnt 
with little pastarage. As the evening ai'iu-narhed there was s sadden change of weathor. 
From eummer hcnt it bocamo intcn^ii'ly culil. A roaring gale sprang up, accompanied with 
snow and sleet. Yesterday morning the ground woii covered with snow to the depth of nearly 
a foot, and the storm was driving so fnrioosly that it was imposnble to move from oamp. 

Tlie!<e violetit transitions from a July to a January temperature are vi ry frying both to men and 
animals. The half- frozen beaiitM were exposed to the keen blast for twenty^four hours without 
a moathfol to eat. That they were able, in their weakened and emaciated condition, to survive 
it ¥ras a matter of Hstonisbment. Several times during the pitnt two weeks they have appeared 
to be on their last legs, but an oooolt store of vitalilgr has always tamed np at the critical 
moment to meet the emergency. 

The tempest had sufficiently sabsided to«day to enable ns to eontinne the joamey. The 
Hform liad spread over only a small iireu, hiuI the descent to Flax river being rapid, we were 
removed from its effects by a fow hours of travel, and brought into a lower country and a less 
inclement atmosphere. We have camped at the first grazing plaoe enootmtered, and expect 
to reach Flax river to-morrow. 

Dense and black masses of clouils are still drifting past the San Francisco summit and the 
surrounding slopes, and icy cold blasts reach us at intervals from that quarter. The storm 
seems to have burst oat again udth inc r eased videnoe, and we oongratnkte ooraelves on having 
escaped from its influence. 

Camp 85, jPIok river, May 2. — The wide valley of Flax river could be recognised a long 
way off by the line of eottonwoods that tddrt the banks of the stream. TherfTarbmudbrtto 
the Colorado, but at this season, when the water is becoming high, moch resembles the other 
at iU low stage. There are the same swift current, chocolate colored water, shoals, snags, 
sand bars, and evidences of a constantly shifting channel. The width opposite to camp is about 
fif^ yards, and the depth five or six feet. The banks and bottom are oomposed of quicksand, 
and we have been unable to find a ford. The bottom lands are in jdaees several miles wide. 
Hero and there are to be found patches of a coarse grass, which at this season is green and 
nutriticus. 

Before proceeding with the examinations northward, it became necessary to look into the 
condition of the train and the supplies. The inspeotioD developed onsatisfactory results. Most 
of the mules are in such a state as to preclude the possibility of their going mudi further. 
Several that I was unable to supply with the Mexican pack-saddle, or arapaho, have had to 
carry army pack-snddlcs, which, according to invariable experience on long marche.s, have 
mangled their backs shockingly. The sudden and severe suovv-sturins, coming in the midst of 
hot weathw, the scarcity, and, at times, absolute deprivatioa of food and water, the diflicult 
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country tiud rocky surface, Lave reduced tbem tu a sorry plight. They louk aiid move like 
di^btly animated ■keletcnw. 

The Btock of proviBions is nearly gone. While traverBing the thick forests the hranchea have 
torn the packs and occuioned DDavoidable wastage. There U barely enough left to take the 
party to Fort Defianee, which it the Bearett military post. I am loth, however, to foreg^o a 
ibort exploration of the country to the north, if only tu vii^it the townt- uf the Moqnis, which 
cnnnnt lie moro tlnin seventy or eijrhty niih-K distant. T\w iiHpuHsablc rnfions west of the terri- 
tory ot thetio liidiiids huvo thrown thorn out of tho lino of travel uud exploration, and there hau 
been no record conoemiog them sioee the aooomite of the early Spanish misNonariea, who visited 

the country, and denfrihed the "Hevcii cilies" uliich they found there. 

It has been finally arranged for Liuuteuuut Tipton to take the train and follow Lieutenant 
Whipple's tnui to ZaBi, and thence go to Port Defiance, while Or. Newberry, lir. Egloffstein, 
and niysolf, with ten men and a few of tho least exhausted mules, are to proceed northward. 
A reduction throughout tho command in liie amount of the accustomed ration will enable our 
small nnmber to hn kept in the field for a week or two longer than the time it would require to 
go directly to the fort. 

The day has been passed in preparing to carry out this arrnngenient. Tlio iiiiiies, provifiions^ 
&c., for the u^e of my detachment, have been croHsed to tho north side of the river. Owing 
to the qnieksand, and the want of tools and materials to eonetraet a raft, this would have been 
a difllcnlt if not an inipracticahle undertaking, had wo not hcou provided with u:ic of 
Buchanan' tt portable boats.* An it is, there hw been no trouble. J^nough pack-straps were tied 
together to reach across, and a single person conld easily poll over the boat and a lead weighing 
a oonple of tons. Tho roules swam over. To enable them to reach and emerge from the river 
across the quicksand banks, an approach was prepared on either side with logs and branches of 
trees covered with earth. 

The gale has blown itself oat, and a dondless Ay has ancceeded, bringing with it a retam 
of summer wcffthcr. 

Ckmp 69, Flax river, May H. — We made an early start, and signalling good-bye to our 
friends npon the oppoeite side of the river, struck off towards the blnffii that border the bottom 
lands. The direction taken whs a little east of north. Tlio alluvial cartli was soft and didicnlt 
to traverse; the slope that followed composed of material still softer, and when, after crosoing 
several ridges, the top of the plateau was reached, the soil became ao light and firiable that 
every step of the way was attended with labor and fatigue. The day was the hottest that had 
been experienced. 

The summit being attained, a vast extent of country — sweeping from Flux river around to 
the northeast — was brought into view. It was a flat table-land, from which wide tracts had 
been eroded to a moderate depth, leaving ezpoeed lmes of low blnfls and isolated fin^raenta «f 

* TU* admiiaMe inrenlioD was patcnU'd by Colom-1 B. V, BmbiuiaD, 4lh iofiuitn', in IHiT. Hit- Uml l.^>n^i»^» of a fOlliUs 
■halctaa (nunc, ■famllu-d with unprtfand cuiriui. wcurtvl to the fnuuvwoik l<y Iiuililni;. It wnx I'lnst iiwil rliiriiii; the camTWktKn 
toSoUtberii On foil uC'iiiiM tin' lUi^'tiu River Iniliiuiii, in 1»!>6. 

Exporting tu uirry ivcrythiug, duriiiK my bwd ezpluraUtiUK, upon ]>:h k-iuiiU», I luul u Imut tumlv of Nuullcr diiutiiiniiiiit 
than liatl J«t-n liL-fore <»iiiHtrnct<-iJ. It won etovm feet li>ii(?, live Uft wiilr, uikI iil«.ut two fccl deep. Thi' fruiue whs of piiic, 
•ad Um wbols wdgbl, including Ibe caam nad ootdt, Imt 160 pauntb— • liglit load §or a ringte •aiaial. Twelve mai cvuU 
oiNi a river fait vtaparfcctaiMy. It could In awpKhud awl |wit tagathw In absat Un aSu/ka. 

AibwjrHnlMfanlliadliadntiwrlence, wbilo In iIm aHM ooanlqr, and andw madk flw eww dnoutaaoM, of ooo of 
Mm ofdlnnrr poatooa Isaala. Ita liabUltj to rol. lu kv* ■todi togatber whaa packed and OHM under a bat atin, and to be 

IqfuP^il I'V till- attritiun of m- U im[i.>. otin. r ]lli«:k^, nini liram lin. of trc->. n ii.l' n li it, altar a Aort tlim-, iklm- v;il a. In* 
IXu! UikIiiuuui IxKit Wii^. n>iii>il tu Ik! Iim' Ironi tliix' <jl>j, I tioiiji. Altt,-r Iwiii^ (aicltcd lof tUQt luontha over a rough otul 

wooded oouutry, it wiu4 fuiinil in ii ]h rfo ily h rvi< i-alil-' > ninii-.i.m 'Jlia iMBfaa cotaiing 1 niad whan rpqulred ta ptalBCt Iht 
pitdu ftom rain. Thiit rfUtliTt-il it uiinni^wary t4i uury a turpuuhn. 

My aspetlcncc luu convituTid mo that tho boat is adnimUj' adapted for field lervlna, smI will to feOBd In famm lha 
ad fa Uea m f liKhtmai^ duwhiliiy, and rtBintfhn«a^ iaa«upatiwd«gnMh>aD]riM>wiB«ML 
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tlie removed Btratum. The scene was one of uttor detiululiun. Not a tree uor u ahrub broko 
its monotony. The edges of the mesas were flaming red, «id the eaod threw back the aun'B 

rays in a yt-llow glare. Evorj object looked hot and dry and dreary. The animals befjan to 
give out. We knew that it was desperate to keep on, but felt unwilling to return, and forced 
the jnded brutes to wade through the powdery impalpable dost for fifteen milea. Th» country, 
if possible, grow worse. Thoro was not u upeur of grass, and from the poroUBDOBS of the Hoil 
and rocks it was impossible that there should be a drop of water. A point was reailied wliich 
onmmanded a view twenty or thirty mile« ahead, but the fiery blulFd uud yellow tiaud, puled 
■omewhat by distunco, extended to the end of the vista. Even beyond the ordinary limit of 
vision wert' other MiiflV and (-aiid fields, lifted iiitti view by the mirage, and elongating the 
hideous picture. The only relief to the eye wui* u clu<^tcr of blue pinnacles far to the east 
that profflieed a different character of country. It was nseleBS, howerer, to take the risk of 
proceeding directly thitlier. The expericiu o of the day had demonstrated tlu liopelcssness of 
trying to drive the mules for any length of time through an untrodden and yielding 8oil, and it 
was determined, as a last chance, to go back to Flax river and ascend the bank, at the hazard 
of having to make a long circuit, till some Indian trail should be encountered leading in the 
desired directi(»n, and an'ording a beaten way prartieuble t ) be followed. 

The night spent upon the desert i^howcd that thitj condemned region was not entirely devoid 
of life. As the sun declined and a pleasanter atmosphere succeeded to the oppressive heat, 
scorpions, .spiders, rattlesnakes, and centipedes emerged from flieir retreats to enjoy the 
evening air. A collector in that department of natural history could have reaped a harvost of 
these reptiles in almost any part of our camp-groond. 

The iRxt day we went back to the river, striking it ten miles above the place whore we had 
left it. Tlie return was attended with tlx- s;uue diHicultiea as the march of the day before, 
and I think nothing but the knowledge on the part of the thirsty mules that thoy were ap« 
proacbing water ooaid have made them hold ont till the distance was acoomplidied. The 

valley seemed like an Eden, in contrast with the region that had just been visited, though a 
sorry looking place if compared with tbo more favored parts of the coutiueut. 

During yesterday we have travelled np the river twenty-five miles. The valley is much out 
up by ravines and sloaghs. There are indiontioiis lii ir, at some seusonn, there are ftorms 
which send torrents of water from tlie plateau ncrosjii the Jilluvial lands. The soil in many 
places is impregnated with alkalies and the surface covered with an elliuresceuce. 

The blindii^ glare of the sun upon the white groond serioudy affects the vision, and it has 

been found necessary to screen the eyes with imislin shades. 

The bottom is tilled with black-tailed deer. A buck was killed to-day measuring nix feet 
from the nose to flie base of the taiL The venison was of deltghtfbl flavor, and, though not in 
season, quite tender. Ruins of ancient pueLlos have been passed. These vestiges of a former 
race of inhabitants, which are found so wide ly scattered over the fable-lands of" New Mexico, 
may be taken as evidence either that the country where they exist can or that it cnnnot now 
Bostain a population; depending upon the theory adopted to account tor the disappearance of 
the previous ri'sideists. 

At noon to-day we came to the object of our search — a well-beaten indiau trail running 
towards the north. Camp was pitched at the place where it strikes the river, and it is the 
intention to make the second attempt to-morrow to penetrate the unexplored region. Near by 
are several .'^alt springs, and H(Mttered over the adjacent surface are crystals of excellent salt. 
This account«t for the position of the trail, for it is doubtless here that the Moquis obtain their 
supply of that article. 

dump 91, Pottery IliU, May 9. — The Indian trail pursued a straight lino almost due north, 
and bad been sul&ciently used to form an easy, well-beaten path, which could bo travelled 
withont difficulty or fatigue. Eighteen miles brought us to the line of blulb by which the 
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valley slopes are bounded. Tliere wa» no appeuranco of u break till tbo face of tbe precipice 
was reached, when a narrow cntranco was disclosed that conducted into a ravine bounded by 
walls of brilliant red marl. The road waa level for aonao distance along the gorge, and then a 
steep ascent was reached which brought us, after some ditUcult climbing, to the summit. 

About us and extending westward as far as the eye could reach, were the red bluffs, yellow 
sand, and all the direful features previously encountered upon the desert, but in front, only a 
few miles distant, a line of beautifid blue peaks stoml like watch-towers upon the verge of a 
pleasant looking region. A green slop© between two prominent summits directly ahead led 




Fig. SS— Ulu« I'eaks.' 



to an undulating ascent, seen in far perspective and dotted with fantastic crags, the most dis- 
tant of which were tipped with snow. The cool, soft tints of this picturesque landscape were 
in refreshing relief to the glaring colors and desolate monotony of the foreground. 

The march having extended to tweuty-five miles, and darkness approaching, we were com- 
pelled to camp just before reaching the entrance to this land of promise. The day had opened 
bright and hot, but taught by experience wo were not astonished when at noon a storm set in, 
uccomiianied with hail and rain and a piercingly cold atmosphere. The rain at night might 
liavo been an advantage had not the porous soil instantly absorbed every drop. Wo had 
nothing in which to catch enough water to supply the animals. The icy blast would have 
prevented them from grazing even had there been anything to cat, and they looked, if 
possible, more wo-begono than over when morning came. 

We gladly left the desert and ascended the slope. While advancing, the Blue Peaks rose 
up in front, like ships approached at sea — some in cones and symmetrical castellated shapes, 
and others in irregular ma.sscs. We had made six miles, and were looking out eagerly for 
water when we reached a little spring issuing from a rock by the side of the Irail. At the 
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.foot of tlio rock waa an artificial ha«in nine or ten foot in diameter, wliich was filled with clear 
and swei't wattT. The mulcw slaked tlieir thirst, the keps were fil]''il, anil wo [/rnrcedeil on 
tho way, but not with the sanio ease U8 the day before. The ruin Iiad softened the path and 
made it hard to travel. Eiglife miles from the spring half of the antouli, haviog been without 

fooil fur noarly two <1:iys, liioke completely down, atid camp WaS mude at -the blM of A hill 
where u cluuip of cc'dur;^ furuiuhed a oupply of iire-wood. ' - 

It was again necessary to rest fbr a day, and not knowing how far ahead it might be to the 
next water, in the e;irly morning we .';ent the mules back to the spring to drink and graze. 
The men reported, when they returned with tiio herd this evening, that the spring had filled 
the'hasin so slowly as only to fnmiiib water to one or two of the animalti, and they roast start 
thirsty on (heir jourmy to-morrow. The I'ailme of the spring ia a source of anxiety. We 
are forty iiiilc'^ \\>nn the river. Another day's journey without water WOUid make it impossible 
to return, and at any risk it would be necessary to keep on. 

The sapposed position of the Moquis towns tnms out to have been erroneons. We should 

already, acror'lin;; to the map--, be in >i^'lit of them; but a view from the top of tli<> liill. by 
which we are encamped, discloses no signs of habitations. Tho Blue Peaks in the direction 
of the trail are nearly passed, and the cmintry northward looks arid and' unpromising. 

Camp 92, Liunsluuf "/n iug. May lo It was resolved to make a long march shoiUd no water 
bo reached, and we started at an early hour. Three miles from camp, while passing through 
some lulls that exhibited every iudication of utter dryness and sterility, we found, at the bot- 
tom of a ravine, a growth of young willows surrounding some spriugs,aDd a jiatohof fresh, 
green grass. The pneks were removed. A troncli was dug acrosn tho ravine, which filled 
slowly, but in a few hours hud enabled all the mules to drink. It did not lake them long to 
eat up the grass, and an hour before noon the packs were replaced and the march resumed. 
The path had again lit-rnnie hanl, ami thirteen niilen were aoconiplifhed without trouble. This 
brought us to a rough ravine tiiat led through a limestone ridge to the edge of a broad valley. 
Some tolerable grass and a little spring of water offered sufficient inducement to camp. 

As the sun wont down, and tho confused glare an ! mirage disappeared, I discovered with a 
spy-glass two of the Moquis towns, eight or ten miles distant, upon the summit of a high blufl" 
ovurhaiigiug the opposite side of tho vulley. They were built close to the edge of the precipice, 
and being of tho same color as the mcsii, it would have been difficult to distinguish them even 
with a irlas-i, but fur tho vi;rtical and horizontal lines of the walls and buildings. The outlirios 
of tho closely-packed structures looked iu the distance like tho towers and battlements of a 
eastte, and their commanding position enhaoced the picturesque effect. When darknesa fidi, 
camp fires— probably thoso of the Moquis herdsmen— oould be seen scattered along the further 

side of the valley. 

Camp'JS, 3I'<']'i!s jhuUm, May It. — The trail crossed the valley, making straight for the 
pueblos. For six miles not a sign of life was perceived; but while ascending a hill near the 
hose of the Idiilf two mounted Indians and one sni;il! Imrsc charge<l suddtsnly upon u«, the 
riders shouting vociferous welcomes, and each insisting upon shaking hands with the whole 
company. One of them was respeotably dressed. He had on a blue coot, cotton pants, a hat, 
a belt of circular brass [)Iates, and a variety of ornaments. In his liaiifl was a flintdm-k mii-l- ct 
of ancient pattern. The little horse they rode was nearly as thin us our mules, but garnished 
with red trimmings and a Mexican saddle and bridle. The meet reibarhable feature about both 
was their neatness. Their hair was finer than is usual with the ntce, and carefully combed. 
They were arrayed, to be sure, in their best attire, but cleanliness is seldom considered by 
Indians as forming nny part of the most elaborate toilet. 

I asked the leader to be directetl to water, and ho pointed to U gap where a ravine apjieured 
to nin up the lilulT r itlier beliind tlio pnetdos, ami -iL iiili. d that there we would find an abundance. 
He further informed me that there was an excellent gra^ss camp at the same place. A great 
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ded of paDtomime brought about tbis understanding, and then he signified that we ranet leave 
tii6 trail and follow him, which we iK-i-nrdiiif^ly did, diverging a little to the left from oar former 

course. It was the first lime we liad had ii pnido jjinro the tlopartiiro of Iretebu, and it wan 
pleasant to be able once more to uhift the responsibility of conducting the train to a tiiird party. 

Ovr new friend had a pleasant, intelligent face whieb exprened, however, misgivings as to 
our charartor and object in coming into that nnvisifed reirion. ITi> nuk- aioiig Imnmiing to 
himself, with a palpable afliectatiou of being cool and unconcerned, occasionally glancing bade 
with a dabioofl air to see what was going on behind. The two who had been selected to bear 
the brunt of (lie first iiitt_ i vi(. w hud, I suppose, brougkt the horse iw a means of escape, for soon 
others of the tribe, satinfied of our pacific iatentions, came up on foot. All were running at the 
top of their speed. They approached to the very sides of the moles, greatly to the alarm of 
those aniinaU, and Rnddcnly bronglit up to shako hands, commencing with me, and continuing 
through tho train. They woro rloan and niro lonkiiitr; no particular cn-stiimc prevailed. Every 
available article acquired by tiuding with other lndian8 — for they have no cttnioaunicution with 
whites — had been oonverted into raiment or material for personal adornment. Their figures 
were of niodiiuii si/r and iniHITerendy propnrti'uied, their features strongly iiiiirkcfl and hitmcly. 
with an expre^bton generally bright aud good-uatured. Thirty or forty joined and the 
cortege in a little while became of con^erable length. 

The face of the bluff, upon tlie s^umniit of wliich tl>o town was perched, was cut up and 
irregular. We were led through a paoaage that wound among some low hillocks of sand and 
rock that extended half'Way to the top. Largo flocks of sheep were poAflcd ; all but one or two 
were jet black, presenting, when together, a singular appearance. It diil not seem possible, 
while asciniding through the siiml liillH, th:!t a spring cuuM be found in such a ilry loukiiig place, 
but presently a crowd wan »oen collected upon a mound before a small plateau, in the centre of 
which was a oiroslar reservoir, fifty feet in diameter, lined with masonry, and filled with pure 

colli Water. The ba.sin was fed from a pipe i-nnrici'tiiip; with some source of su[>]ily u]niii the 
auiuuiit of the mesa. The Moquis looked amiably on while the males were quenching their 
thirst, and then my guide informed me that he would conduct us to a grazing oamp. Continuing 
to ascend we came to another reservnir, smaller but of more elaborate construction and finish. 
From this, the guide said, they got their drinking water, the other reservoir being intended for 
animals. Between the two the face of the blulT had been ingeniously converted into terraces. 
These were faced with neat masonry, and contained gardens, each surrounded with a raised 
edge so as to retain water Upon the snrfiMse. Pipes from the reservoirs permitted them at any 
time to be irrigated. 

Peach trees were growing upon the terraces and in the hollows below. A long flight of atone 

steps, witli -liiirp tnnis tlinf couhl easily be flefeiiderl, was built intf) the face of the precipice, 
and led from the upper reservoir to the foot of the town. The scene, rendered animated by 
the throngs of Indians in their gaily'^lored dresses, was one of the most remarkable I bad ever 
witnessed. My Ht;ito ( f admiration was iiitn : kjm. <l by the guide, who told me, to my astonish- 
ment, that wu had reached the camp-ground, liesides the danger of the mules trampling upon 
and ruining the gardens, it was no place to stop, inasmuch as there was not a blade of grass. I 
calh il the attention of the Indian to the latter fact, which he did not ajipear to have considered. 
Wiiili- III' was reflecting upon tlie matter, we were joiiie<i by a ]driiiJant looking middle-aged 
man, with a hundbomo shell suspended to his neck, and a kind of baton in his hand, whom I 
Bopposed to be a chief. Like the reat, be shook hands all around, and held a consultation with 
the guide and with the crowd generally about the grn-s. They finally concluded that there 
was plenty a little further ahead, and wo proceeded around the ascent by a side trail that led 
away from the pueblo. In ten minutes a spot was reached which alt agreed was the beet 
grazing camp the country afforded. I no longer wondered that their one horse looked so thin. 
A single animal could scarcely have existed for three days upon all the grass in the neighbor- 
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lionH. Somo distnncc back in the vnlley I had soon a ftmnll patch of grass, and HOW llgnifit'd to 
the troubled looking Indiana that I would send tho train back, and let Uie males 1>e driven to 
the reservoir when they needed water. I also tdd them that Dr. Newberry, Mr. Egtoflatein, 
and mjsclf would visit their housQ^ before following the rest of the party to the camp. Tbie 
arrangenitMit secined satisfnctory, and the thief, accompanied by several frioiidt!, led the way 
with an iucuuvuuicut alacrity, cousidcriug Ihu Htc'uptios.s uf tho a^^ceiit. The Htoue steps being 
aurmoimted, we came upon a level sammit, and had the walls of the pneblo upon one side and 
an extensive and boautiful view npon the other. Witliout giviiij; us time to ndiiiirc the scene, 
the ludiaus led us tu u ladder planted against the centre of the front face of the pueblo. The 
town is nearly square, and snrronnded by a atone wall fifteen feet high, the top of which forma 
a landing extending around the whule. Flights of stone steps led from the first to a second 
landing, upon which the doors of the housca open. Mounting the stairway opposite to the 
ladder, the diief crossed to the nearest door and ushered ua into a low apartment from which 
two or three others opened towards the interior of tlio dwelling. Our host courteously aaked 
us to bo seated upon some skins spread along the floor against the nail, and presently his wife 
brought in a vase of water and a tray tilled with a singular substance that looked more like 
iheets of thin blue wrapping paper rolled np into bandies than anything else that I had ever 
seen. I learno<l aftorwanls tliut it wa.i m!i<!e from corn ninil, jrronnd vi-ry fine, made into a 
gmel, and poured over a heated atone to be baked. When dry it haa a aurface aligbtly 
polished, like paper. The sheeta are folded and rolled together, and form the staple hrtiele of 
food with tire Moqiiis Indians. 

Aa the diah was intended for our entertainment, and looked clean, we all partook of it. It 
Lad a delicate fresh-bread flavor; and was not at all onpalatable, particnhrly when eaten with 
salt. After we had e iti n and drank, Mr. Eglofistein took a pipe from bis pocket, which was 
filled and passed around. I noticed, then and afterwards, that the Moquis, when commencing 
to smoke, bow with solemnity towarda each point of the compass. While they were engaged 
with the pipe wo had a chance to examine the contents of the apartment. The room was fifteen 
feet by ten; the walls were made of adobes; the partitions of substantial beams; the floor laid 
with day. In one corner wore a lirepluce and chimney. Everything was clean and tidy. Skins, 
bows and arrows, qaivers, antlers, blankets, artldes of clothing and ornament, were hanging 
from the walls or arranged upon shelves. Vases, flat dishes, and gourds filled with meal or 
water were atauding along one aide of the room. At the other end was a trough divided into 
coopartmente, in each of which was a sloping stone slab two or three feet square for grinding 
com npon. In a recess of an inner room was piled a goodly store of corn in the ear. I noticed, 
among other things, a reed mnaical instrument with a bell-shaped end like a clarionet, and a 
pair of painted drumsticks tipped with gaudy feathers. Another inner room appeared to be a 
sleeping apartment, but this )>eing occupied by females we did not enter, though the Indiana 
eeomed to he pleased rather than otherwise at the cnriosity evinced during the dose inspection 
of their dwelling and furniture. 

While Mr. BglolFslein was msking a sketch of the place and its owners, I had a talk with the 
latter. S|ireading otit a map of tlio ronntrv wc had been cxploriu;::, T ]minti d out our route 
and the placca with which I suppoaed they were familiar. They seemed to comprehend, and 
the chief designated upon the map the positions of the six Moquis pnebloo. I told him that 
we wished to go further lo tho north, and he aignified that four days' travel in that direction 
would bring us to a large river. Whether there were watering places between it was dillicult 
from his signs to determine. I then adced for a guide, promising a male to any one that would 
accompany me, whereupon ho said that he u < iul>I be ready to go himself early the next morning. 
A bargain was likewise made f>r some sheep, which they sgreed to send to camp, receiving a 
blanket in exchange fur each animul. 

Then we went out apon the landing, and by another flight of steps ascended to the roof, where 
16 
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we bebeld a magnificent panorama. Tlie San Frandsco raoantain, the valley and caBon of Flax 
river, and tlie pliUenim (o tlie north and cast were all visiMe, the most distant i liit cfj; appearing 
di»tine( and well defined through the transparent atnioi^phere. Scvcnil trails radiated from the 
foot of the bluff in perfectly ctraight lines, and could l>e triM.'ed a long way over the level sur- 
face. One conducted to the cation of Flax river and doubtlecs to the YainpnisTilli^; another, 
till' vh\f\' tnld IIS, was tlif trail of flie Ap»rln-c; aiintliir, that of the Coyoteros; a fovrth Oame 
from Zufii, and still t'urther cutit wan the Xavajo trail leading to Furt Defiuuce. 

We learned that there were seven towns; that the name of that which we wore visiting was 
Sfiiii-lialincli. A second siiiuIKt town wa.-; half a mile distant; two rnilcK westward was a third, 
which hud been aeeu from camp the evening before. Five or six miles to the northeast a bluff 
was pointed ont as the location of three others; and we were informed that the last of the seven, 
Oraybe, was stil'. fuiihi r Ji,-tant, on tin tr lil towards the great river. 

From ther'e hi iirht-*, the ascent to which is so dillicult and so easily dcfoiidfd, tin' Mnquis 
can overlook the surrounding country, and descry, at a va.st distance, the approach of .strangers. 
The towns themselves would be almost impregnable to an Indian assault. Bach poeblo is built 

around a rfctan;.'nlar court, in which wo suppose are tlic springs that furnish the supjdy to the 
reservoirs. The exterior walls, which are of stone, have no openings, and would have to be 
scaled or battered down before access could be gained to the interior. 

The succcssivo stories are set hack, one behind the other. The lower rooms are reached 
through trap-doors from the tirst landing. The hou.Hcs arc three rooms deep, and open upon 
the interior conrt. The arrangement is as strong and rnnipact as could well be devised, but 
as the court is common, and the landings are separated by no partitions, it involves a certain 
coiutnniiity of residence. Tlie strength of the position unfortunately does not protect the 
animals upon the plains below, and our friends informed us, with rueful faces, that the 
Comancbes and Navajoes had driven off a great deal of their stoek during the previous year. 

The Moqni.s do not look warlike, and hut for tlicir natural and artillcial defences WOUld doubtleSB 
long ago have been e.xtLrminated by their powerful and nggrussive neighbors. 

Curious faces were peering at us from the openings and landings dnring these observations. 
Many of the women and girls madu &»ir appearance; all but one or two having previously 
kept out of sight. The hair of the young girls is gathered into large knots, or rather knobs, one 
at each corner of the forehoud, which gives them an odd appearance, but their skins are rather 
t^r and their faces pretty. They are quiet and retiring; were neat in their appearance, and 
prepossessing in expression and manner. The whole tribe are of a much lighter hue than any 
Indians met upon our route. 

Having made a long visits we descended to camp, inviting the chief and two of his friends 

to go with us, which they did, taking us down by a more direct route than that by whicli we 
bad ascended. The sheep were soon forthcomtug, aiccording to agreement, and several brought 
bags of corn and little packages of dried peaehas to trade. Some beautiful and really valuable 
Navajo blankets were also oflered, and readily exchanged for a woollea shirt, or some oommou 
article of apparel. 

The three who accompanied us down I invited into my tent and regaled with bread and 
molasses, which they ate greedily. They had scarcely commenced when as many as the tent 
could hold entered without invitation and joiiicrl in tlie repast. 

Like the ZuiSi Indians, the Moijuis Inivo ulbino.s among them. A woman with a fuir light 
complexion and hair has been in camp this evening. It seemed incredible that she could be of 
Indian parentage, but tlie cases are by no means rare in the foieblos of New ^^<■xi^ >>. 

i^ati^ticd with the conduct of the chief, T gave him a red sash. \vl,ii Ii i-xcited great admira* 
tion. lie then departed, promising to be in camp early iu the moi nuiij, ready to accompany 
us as guide. 

Till' <lay has been still and clear, and the heat intense. It is hard to realize that the region 
about us was covered with snow but forty-eight hours ago, and that we were uourly frozen by 



the cold wukd and pelting sleet 
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CHAPTER 1. 

HOQUIS TO FOKI DEnANCE.-CUXailSIOX. 

* 

. Hmxnm raw van nnnr.>-Xoqim vuur —Mom w MMeDuiiu.^uTtt.— lamrauim or am — Riraui or Mo- 

wn TO AoowirAinr vabtt — Ranmu. or mmwrnii — Ooatm oaucw.— Vibw or otwrn nomwAHi.— •Amwr to oaoio 
Mogos Dionrw— Wmt op WAito^IfocEmTT c r omm m« — Cml am — ToavA.— II*om asd ciiAMOm or aovia — 
OirfROMI OP uaaUMB — PbaCO nBcunHn prnm^. — Kavaj(ie>. — Writs roi-k BnimH,— Natajo TEiiBmiiiT. — l-Aca MO 
ankua.— AoanM at post ncpiAaca.— Thiitt aku mitioratii x.— Tkuculu witb havmu ikdiam — Cotii>i.iTia»oPKraDi> 
nan/— JUraaic or PAarr vo star. — tmu to aumnaiA^Foar voha — Smiiaa xmraao. — Vutmi to nw tou. 

Cam/) 94, OfayJe, Ifoy 12. — ^This moniing the ^InquU were id camp exhibiting; an in>!itia- 
ble curiosity to see everytliiiig thut was L'<>iii<; on. Otir promised jjrnide diti not coiiio with 
the others, and I euj>po8cd he was preparing hiiuHelf for tliu journcj;'. Corn meal was brought 
in for trade, and one indiTidnat opening bis blanket disdoaed a dosen fresb egga, for wbieb he 

found u ready wale. 

The mulea had to be driven to the reservoir, and it was lute before the train was in readi- 
ness to move. The cbief atill did not appear. I began to fear be was going to diaappoini ns; 

and after watching tlie place of descent from the town for a quarter of an hoor, finding that be 
did not come iu sight, determined to wait no longer. 

It waa diiScnlt to decide whicb direction to take. T inquired of *tbe Indiana for tbe trail to 
Oraybe, but tin y < <>uld not or would not undorst i i I iml no one would consent to lend the 
way. Concluding to pursue a northwest course, we htarled through the sand-hills; following, 
as nearly as possible, that direction, but had scarcely ridden a hundred yards when the cbief 
i , appeared over the Itow of a hill, running, as tbe Indians had done on the day before, nt full 

}^ speed. lie rushed to the head of the train, shook Iinnds. toM me that he lia<l to go back to 

his house, but would soon overtake us by a short cut; ordered a boy near by to guide us mean- 
irbile, and disappeared aa rapidly as be had approached. 

Under the gnidaiu'o nf tlio lad wo followed a sinuous and difficult road throngli the bills that 
form the slope from the blulTs to tbe plain below. The trail led close to u second town whoso 
inhabitants were gathered on the walls and honsetops to gnze at ns as we passed. 

Two more reservoirs were seen, and several gardens and peach orchards. A few miles of 
tedious travelling brought us to the edge of the valley. The chief here overtook ns, and a mule 
was furnifdicd to him npon which ho mounted and led the way. 

The Coinitrv now traversed was tliu most jo'omising Itmking for agrieultnral purpORCr; of any 
yet seen. Il li.i'i iic;iily all bei-ii niiil^'t" culli vatiot). Iinineiise licMs were passed, and OUT 
guide stopped constantly to gossip with bis neighbors who were bu.sy planting corn. 

Their method of doing tbia was very primitive. With a sharp stick a hole was punched in 
the ground a foot deep, and the corn drop[>ed in and ('ovcred No wouuMi were engaged 

in tbe labor. Unlike other tribes of Indians, tbe men do the out-of-door work, leaving to tbe 
females the care of the households, the spinning, weaving, sewing, kc. At tlio end of a fow 
miles Oraybe came in sight; il was larger than tbe other pueblos. Though wo had made bot 
a short march, several nmlrs guvc out and could not bo driven oven without tbeir paclcs. The 
><»nty grass of the three prccciling <lay> had taken away the remnant of strength left to tbem. 
We bad to camp, tbough the pasturage was neither good nor abundonL 

Tbe Oraybe reservoirs are a mile or two distant, but wo shall pass one to*morrow an^ b^ 
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•ble to water the animeli end 611 the kegs as we go hj. A large miniber of the citisens came 

to .«('0 lis. I .aubscqncntly learoed that one of them was flu- rl)i.>f. laif lie iVu\ not ru-cost any 
one nor seem deuroiu of makiqg aeqnaintaDceit. It wan appureut that be was out of bamor, 
and the chief that had guided ns informed ne that the other, who seems to he the senior of all, 
had objected to nny of tbe tribo accompunylng the expedition north, on the ground that 
tliere was no water, that the country was bad, that we would buve to travel several days before 
we would come to a river, and that if we did reach it the mules could not get to tbe bank. 
Argoments and promises were vain. Tho Oraybo continued to express di.^approval. and hi.'^ 
influence scemeil to bo ail -powerful. His ill temper im re.i^i il as the disetission proceeded, uml 
at last be left iu a bulk aud went home. I then had a talk with the other. He wa« friendly 
in his manner, bat said thai he oonld not go while Us snperior objected, and intimated, if I 

understood him arij^ht, that tbe Ornybe captain had some reason for not being well disposed 
towards AmericuDfl. lie said that there waa a water bole a long day's journey off where we 
could get a small supply; that to this point he would guide as, and that there was a trail 
beyond which cotdd be followed as well without guidance as with it. lie persisted that there 
would be a march of three or four days without water before reaching the river. As nearly as 
I have been able to judge, they consider a day's msn^ thirty miles. If bis statement is true, 
tho qucBtion of crossing this desert in the present condition of the mules may be conudered as 
settled. 

The Oraybo Indians are more quiet than their brethren of Monshahneh. Tliey collect in a 
circle to witness anything that may be going on, bat are almost nileut, and when they speak or 
laugh do so in a suppressed tone, like ilulilrcn under restraint. There is much uniformity of 
drees. All are wrapped iu Navajo bhtukets, with broad white and dark stripes, and a crowd 
at a distance looks like the face of a stratified rock. 

The external and internal arrangements of the houses are like those of the other town, but 
there is generally less neatness and thrift in tho appearance both of the place and its inliabitsnts. 

Camp 95, Orayhe gardens. May IS.— Neither of the chiefs appeared in cam^i tltia morning, 
nor many of their tribe. They are late risers, aud we were off soon after sunrise. Not 
expecting to bo furnished with a guide, it bad been determined what course to take, and we 
skirted the eastern base of tbe bluff in order to follow a deep depression that has been noticed 
extending towards the northwest. We had proceeded a mile, when an Indian came ranningafler 
us. He sai<l that he had been despatched by the Oraybe chief to comluct us to the next water, 
aud we began to think tbe old fellow less churlish than he hud appeared, and gladly availed 
ourselves of his civility and of the new-comer's knowledge. 

Sel -cfing a course amongst numerous intersi'ctiiig trails, that would have puzzled a stranger 
considerably, be led tho way to the east of the bluff on which Ornybe stands. Eight or nine 
miles broiq^t the train to an angle formed by two ihces of tbe i)reeipicD. At the foot was a 
reservoir, and a broad road winding up the steep ascent. On either side the bluffs were cut 
into terraces, and laid out into gardens similar to those seen at Mooshnlmeh, and, like them, 
irrigated from an upper reservoir. Tho whole reflected great credit upon Moquis ingenuity 
and skill in the department of engineering. Tbe walls of the terraces and reservoirs were of 
partially dressed stone, well atid strnnirly built, and the irrigating pipes conveniently nmnged. 
The little gardens were neatly laid out. Two or three men aud us many women were working 
in them as we passed. 

The steep hill crim[i|ctcly broke dnwii t1;e animals, and we had to camp upon the brink of the 
mesa above. I rewarded tho Indian handsomely, and tried to pcn>uudo him to continue with 
us to-morrow. He has consented, but looks as though he meant to break his word. Our 
Mojaves would have persisted obstinately in refumn^ or, having once agreed to go, would have 
adhered to their bargain. 

While on the road to-day the guide pointed oat a place where the Navajoes had recently 
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made a descent upon the Moqiiis flockfl. Ho had himself been herding at the time, and showed 
mo two scare upon hia sides from wounds received in the engBgemcnt, Tlie herders had been 
utterly routed, and retreated to their pueblo, while the conquerers made off wiUi all their slock. 

The country to the north and northweet is rolling for some miles, and then there are elevated 
plateaus rising; in successive s^teps. The most remote iippcarH to be sixty miles off*, and higher 
than any table-land that has been pasKed. Distant peaks can be seen a little east of north. The 
Indians have said that the trail nin« northwest, and that it is the only practicable route by 
which npper portions of the river can be attained. Such a course would bring ns, at the end 
of ninety miles, opposite to the point where we struck the Cascade rivor, and only about Gfty 
miles distant from it, though we would have travelled, in heading the coflon and side c«Aons 
of Flax river, nearly three handrod miles. 




I'ig. 39 — View nurth from Omjbg ChirdrM. 



Camp 97, Oragbe gardeta. May 15. — No Indians came 4gain to camp. The guide, before 
leaving, had told a Mexican tbat the distance to the river iras more than a hundred miles, and 
that the only watering place was about twenty-five miles from Oraybe. Preferring to see for 
ourselves the condition of the country, wo pursued the same gouerul course as before, towards 
the northwest. The top of the mesa on which we had been encamped proved to be very 
narrow, and before wc Itnd travelled a mile wo came to its northern edge, where there wore 
the usual precipice and foot-hills forming the descent to a broad valley. Here, also, the blulTs 
had been formed into terraced gardens and reservoirs. The descent was steep and difficult^ 
The valley furnished better grn«8 than any seen since leaving Flax river, but the soil was soft 
and the travelling lubarious. We crossed the low hind and ascended the opposite mesa. The 
trail waa found, and its course followed for ten or eleven miles, when most of the mules again 
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gave out, and liccariio unaWc to proceed. It was rloinly aiul rodl. Tlipy liad rest, tolerable 
grazing, and water dariog the previoos day and night, but it wajs evident tliat thuir atroogth 
was gone. 

There woro no indicationB of water ahead. The cuuntry could bo seen for a great di^HMM, 

nn<l, as fur a^^ tho oye could reach, exliibitod ouly lino after line of arid mc«a8. In a ravine, 
not fur from cump, appeared to be ihe watering place spoken of by tho Moqui«. Water had 
recenily existed there, bnt there was none to be foand now. 

To fully test the ]UM( !!i iibility nf i>r(>r <'c(linp further, and at tlio same time to avoid what 
might be an unuece^ary niarcli of the whole train northwards, two experienced water hunters, 
moanted on the leeet broken down mnlee, rode abeed to exploie. If they foand water they 

were 1o send uji ii smuke as n sif^nal for the train to advance. They travelled about twenty 
milea. linding a deserted Indian encampment, where water had been at some aeaeons, but which 
vaa then perfectly dry. From the point where thej halted, on the rammit of a lofty plateau, 
the countr}' could he overlooked for fifty or sixty milea, and there was every indication that it 

was a WrtterlesH desert. 

There was no alternative but to return; and the ne.\t morning we retraced our way and 
encamped near the northern Oraybe gardens, at the edge of the large valley. We have 
remained here for a day to let tho mnles rest and pra/e before undertaking the trip tO Fort 
Dctiance. Aa it is, wo half anticipate reaching that place on foot. 

The Oraybe chief, gratified at the fulfilment of his prediction in regard to the impracticability 
of the trip northward, has been to visit us, and comported him-^elf with much amiability. 
He told mo that he would send a guide to abow ua the beat route to Fort Defiance, and I 
accordingly regaled him with the best the camp affbrded. He nte till he oonld eat no more, 
and then stowed away what was lelft in the fohis of hi.s blanket. 

Several of the tribe have been working; in tlie |_'arilcns and fending the slieep during the dav. 
In the former labor the wuaien nn well im the men U!i:ti.-«t. The walU of the torracos and tho 

gardens themselves are kept in good order and preservation. The stone and earth for con- 

Btruction and repairs they earry in blankets upon their shoulders from Ihe valley below. The 
soil is of a poor character, and the amount which they extract from it speaks well for their 
perseverance and industry. Both turkeys and chickens have been seen in the pnchloe. They 
have the material for execlleut sul ^i-ti rn c it tin y choose to avail themselves of it. 

In the nei^'liliorliood are beds of i nal, wliicii Itr. Newberry thinks of a character to burn well, 
but they ajipcar to have no idea uf tlie value of these deposits, although wood for culinary and 
Other purposes has to be transported from a distance of several milm. We have tried, bat with 

d< ubtfid -ui i-es-, to make them comprehend the worth of tho fuel close at b ind. 

C'uinj) [)^, near 'Tegua. May 17. — Climbing the bluQ' south of camp and dcisccndiug the opposite 
side of the mesa, we were joined by the promised Moquis guide, who came up, according to 
what appears an invariable custom, at the last moment and in a ijrcat hurry. 

When tlio place was reached where tho trail turned west to go to Oraybe, 1 asked tho guide 
if he could not take a short cut to Togim, (tho most eastern pueblo,) which the Moquis chief 
had sud waa on the trail to Fort Defiance. He said that be could, and strack oif toward the 
cast. In Hseonding a mesa, five or six miles beyond, an almost impassable precipice was en- 
countered, but the mules, after sundry falls, succeeded in reaching the summit. Beyond was a 
valley nine or ten miles wide, and upon the opposite side a plateaa with three Moqnis towns 
standing in a line upon the top. We camped throe miles from thorn; sendinjr the mules to their 
reservoir for water. The valley was well covered with grass. Large flocks of sheep attested 
the wealth of the citUKens of this department of Moquis. Almost the entire population came to 
see as, evincing the greatest curiosity at everything they witnessed. In dress and general 
0]i]iearance they have a smarter look than tlie eiti/.ens of tlie otlier towns, and seem to be more 
well-to-do in the world. All the Moquis have small hands and feet, but ordinary iigurcs. Their 
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bair is fine and glus.ty. Many have an Italian phyiiingnomy. Tlie niun weur loose cotton 
trou ;iL>r8, and frequently a kind of Mouse for an upper garment, over which they throw a blanlcet* 
Tlie dress of tliu wonioii is invuriaMy a louse Miiek \vo<illfn jrown, with n jiold-coloreil stri[ie 
around (ho waist niid the bottouk of the skirt. The ijtripu is of cotton, which they grow in 
amall qnantitiea. The material of the dress is of their own weaving. 

Tlioy (ieciD to be a harmless, well-meaning pooplo, industrious at times, though always ready 
for a loange and goanp. They are honest, so far that ttiey do not steal, but their promises are 
not to be relied npon. They want force of character and the oonragcons qnalitiea which the 
Zufiiiios and Bomo other Pueblo Indians have the eredit of posseasing. Their chiefa exercise a 
good deal of authority, but by what tenure thoy bold their power, or how many there are, we 
could not Icaru. 

A singnlar statement made by the Mo>|uis is, that they do not all speak the same language. 
At Oraybe some of the Indians artnally iinife->seil to be unable to utidersland wluit w:is s.iid by 
the Moosbahneh chief, and the latter told me thut the language of the two towns was dillurcnt. 
At Tegua tliey say that a third distinct tongue is spoken. These Indians are identical in race, 
manners, habits, and mode of living. Thoy reside within a eircuit often miles, and, save for 
the occasional visit of a member of some other tribe, have been for centuries isolated from the 
rest of the world, and it would seem almost incredible that the inhabitanta of the different 
pueblos should not preserve a system of intcreourso. If what they say is true, it would appear 
that this i* not done. Tefrua smd the two adjin fnt towns are separated by a few miles from 
MooshuhMch and another pair. Ora,vbc is at a little greater distance from both. Each place, 
depending upon ita internal atreogth, b independent as regards defence. The people are 
indolent and apathetic, and have abandoned the habit of visiting each otluT till the lancuagoo, 
which, with all Indian tribes, are subject to great mutations, have gradually become dissimilar. 

Camp 99. Peaeh Orchard tprvng. May 18. — ^Passing 1^ the reservoir to water the mules and 
fill llie ki ->, \M \, IK joined by the Teguan chief and several of bis friend.s. The guide 
having disa]ipeared during the night, I asked for him, and was told by^ the chief that it would 
be unsafe for one or two of them to take the trip alone, but that he hunaelf and nine othera 
were going to the fort as ^oon as they could have some corn ground, and make other prepara- 
tions, and that thcv would join \w at the first watering place, which wc would reach about 
noon. There was little doubt in tite miuds of any who heard this statement that it was a 
wholesale fiction, but he pointed oat the direction of the beat route to Fort Defiance, and, 
bidding the Moquis good-bye, we followed the course that had been designati <l. The chief 
accompanied us a short distance, and at parting renewed the assurance that ten of his people 
would overtake us before night. CflMMOg the valley in a nearly easterly dhreetion, at the foot 
of the blulT upon the oppceite aide we reached a large and excellent spriog abont the time our 

friend had indicated. 

The ravine is the prettiest spot seen for many a day, covered with rich turf, shaded by 
peach trees and surrounded by large gooseberry bushes. The water is clear and cold ; the 
trail from Teirn i has been plain and dee|>ly cut, showing consta'it travel. After reaching camp 
two Navajoea rode in upon horses that wo had seen yesterday hobbled near the Mo<iuiri 
puebh). I supposed at first that they had stolen them, hot a aiddier tdd me that he had seen 
one of the men at ^iLHtshahneh, and that the Moqnia had told him that there were two or three 
Navajoea there on a visiL 

That the latter shoold have the face to go to Moquis so soon after the recent foray speaka 
well for their boldneas, bat decs not indicate much spirit on the part of the other.'^. The two that 
came to sec u* were merry, impudent looking knaves; they ate, and nmoked, and laughed, and 
finally asked for a glass of liquor as independently as though they were at a tavern. It waa 
impOiaible topnt them down : favors or rebuffs made the same or ratln i n . impression ; they 
received all with a grinning iodifiereuoe that would have been good-uaturud, had it not been 
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■o impertinent A third joined tliem after a while, also from the direction of Moqnis, and the 

first t^\ <'. aftt r ii rest, saddled their poniL's and departed, inform injx luo lliat the other would 
stay and uccoinpany ua. They perpetrated one act of civility, however, boforo leaving, pro- \ 
eentinf? me xrith a cheese of dirty exterior, bnt almost white inside and very good. Two 
Muquis Imliaiis caiiie into camp at Hiinsct and tol l il at thcv wero going on with as. 

C'linji lOO, Whilr Hi<i-k sjin'ii'j, M'lij ID. — We had |iroreeded hut a few rnilc^? this morning 
whtiu u bhuutiiig wuii licurd bcliiiid, and hxtkiug hack we auw the Moqui.s chiet and eight of his 
followers mnning to overtake n«. They had left Togua before daylight ; with ilie Navajo lead- 
ing: oft" ii]i(m his pony, the eompiiny of Indians formed a resjiertalde hiokin;;; rftiniie, donhlinj^ 
the size of the party. I wtu glad tu oee that each had brought his own provisions tied up iu 
the comer of a blanket and awnng over the abonlder. FnAn their description we inferred 
that it was about fourteen miles to tlie next water; but tliat dixtanco was accomplished, and tlie 
Indiana being interrogaied, said that it was still a little way ahead ; mile after mile was paaaed, 
and still the water was a little waj ahead, till we had at last made twenty-four aules, when they 
signified that it was the place to camp. 

Wo were iti a level, grassy ravine, a mile deep, with low rocky walls ; an excellent sprinpr 
was found at the lower end. The couutry crossed to-day has boeu u rolling mesa overgrowu 
with cedars, which have oontraeted the view ; occasional lues of bluffs break the smoothneas 
of the surface. Wn arc now in the Navajo region ; a little way back of camp in a broad valley 
were herds of borscs and flocks of sheep. A great many Indians have come iuto camp, both 
male and female, all monnted, the women riding astraddle like the men ; there being little to 
distinguish them af>art excepting that the foi mor wear a blanket and carry the luggage when 
there is anything to be transported. They are rather a fine looking race, with boM features, 
but look like rascals, and undoubtedly are such. Fortunately our camp and grazing ground are 
enclosed on three sides by the walla of the ravine ; the camp ia pitched near the month ; the 
mides are iiisidi', and cannot be taken out without passinu' Vty us. 

The Muquis and the Nuvajovs have the semblance of being on good terms, and have been 
talking and hnghing together in the moat friendly manner. But the Tegua chief privately 
informed mo during the evening that these same men had stolen their atook, and that they \ 
were a bad set. » 

The spring is beneath a projecting rock of white sandatono that almost forma a cave. It ia 
in a recess at the eztrane end of the ravine, and the ravine itself is a milo from the trail, and 
surrounded by so many similar formations that we should have probably missed the place but 
for the Moquis guides. The Navajo left us on the opposite side of the valley us soon as lie 
came in sight of his own territory. The green plaiu is studded wtOi isolated white rocks — 
remnants of the mesa— which stand in bright relief upon the dark surface, and form the most 
striking feature of the luudscupo. 

Oimp 101, Pwtb'rrest, Jfay SO. — Several Moqnis who have been visiting the Naviyoea 
■welled the train to-day. Tlu re aro now twenty-three accompanying us, and as we proceed 
mounted Navajocs fall into the rooks till we find ourselves moving in great force. The Moquis * 
assured mo that the. next water was bnt a little distance from the Inst catnp, but we travelled 
nearly twenty miles before reachinjj; it. We fonnd there a pretty creek running between steep 
earth banks ten or twelve fei f liiijli. The water is good, tlioufcli warm. The country passed 
over has preserved generally the same features — a rolling mesa covered with a cedar forest — 
the blnffs, however, being seldomer encountered than on the previous days. The crest of a 

plateau a few miles from the creek overlooked an extensive and lovely valley, a brilliant sheet 
of verdure dotted with clumps of cedars, and extending far to the north and south. 

Countless herds of horses and flocks of sheep were graxing upon the plain. The Moqnis 
said that we were entering one of the most thickly populated sections of the Naviyo territory. 
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Uuiulruds have cuinu into cuiup, uud, euusideriiig their iiiitural iiuptideiicu and tlio weukuess 
of our party, huvo astonished uio l>y the correctness of tlieir behavior. 

One old fcHow wns pointed out by a companiim who apoko pretty good Spanish iis the chief. 
They were curioua imd a litthf concerned to know why wo hud come from the west. No party 
of whitoa had ever entered their country from that direction. The chief said that we must 
have juBt left the country of the Apaches, who had hitely stolen the Moquis liorses, of whidi 
act the Navajoes had been wrongfully accu.sed ; that the Apachffl had plundered tlicn> also, and 
that, as our animaln were »afo, wo must bo friends to the Apaches, which proved that the 
Apaches, the Moquis, and the Americans were all leagued against "the poor little Navajoes," 
to use his own expression. The reasoning was logical, but the throng of suucy vagabonds that 




Vig. 40.- Navnjo riUlfjr. 

were listening to the .speech with grins that they took no pains to conceal were not calculated to 
enlist much sympathy, and wo concluded that the pitiful hiiranguo wa.s intended for the benefit 
of the Moquis, to disarm them of their suspicions in regard to the perpetrators of the hito 
theft. I perceived, however, that the Mo(|uis were as unconvinced as ourselves by the plausiblo 
reasoning. Wo asked how far we had still to travel before reaching Fort Defiance, and they 
said that a single day's march would take us there. We supposed that it must therefore be 
about thirty miles distant. They had not heard of the arrival of any party of Americans from 
the direction of Zufii. 

The Navajoes displayed one trait of character which I had never seen exhibited by Indians. 
A crowd of women surrounded the place where the doctor and myself were sitting, and were 
amusing themselves by inspecting the remnant of the Indian gorols and trinkctj^ that had been 
brought along. Having no further occasion for the articles, as the expedition wiw now so 
nearly ended, and pleased with the unexpected civility wo had experienced, I distributed 
17 1 
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most of the things to those Hiaiidin); iibout. The women were highly delighted, and not long 
after *onie of the men, whom I supposed to he their husbaudB, brought into camp a quantity 
of cheese iiiid joiiitr* of mutton— enough to liuve hwted our company a week. I offered to pay 
for what we required, but they insitfted upon my accepting all as a gift. 

Cam]) 103, Fort Dvjiance, May 22. — A mile or two from Puel.lo creek the trail pa«8cd a little 
Bouth of a lake moro than a mile long and half a mile broad. A little beyond was a strciim of 
con.«iiderable size, and sixteen miles further a ravine with a large deep bf»dy of water. The 
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region traver<*o<l waa covered with wcll-beaton tniil."?, and parties of Indians were constantly 
riding by. Near all the watering places were immense numbers oflmrscji and sheep, attesting 
the wealth of the tribe.* Pines wore mingled with the cedars, and the latter became larger a« 
we travelled cast. At the end of twenty-three miles we camped. Fort Defiance is not yet in 
iight, but the Indians have pointed out the crest of a mesa a little way ahead which overlooks 
tho post. 

CONCLUSION. 

Early tho following moniing we reached Fort Defiance, and the field labors of the expedition 
terminated. Lieutenant Tipton with his detachment wo found encamped in the valley a mile 
or two below the fort. Tlio ni'.rht but one before our arrival a Navajo had eluded the vigilance 

" .\n iuliTi-stinfi mi l x-4linli|«' mi'iU'ilr re.«|iitliiii{ tho XAv;iji> trilii' «*• |iri-|Kinil ii fi-w jviint niricc hv l)r. J. Iii'lli<'niuui, 
nmiHUinl KiirK<'"*< I'liitt'il M:ttc« nniir. nn<l |>iilili»)ii'i| in tlu* Kniiiml ri fk-rt uf the SiiiilhKitiiUii Iiifliliitiori for the )mr \K<j. 
It |ircHi-nt« a i:r.it>hli' iK-«'fi|iti<>n of thr <'hikT)i<.'ti'r uml ImdilK uf Ihr N«f'itj<>B<. ax vrtOI m of Ihf n|>)>iiimn<v antl rmmnvK of thr 
country which thfv inhil>it, nml ciMivey* to the readier nn excellent iilcii of a largo portion of the Territory of Kew Mrxiro 
«n«l It* ali»rigin»l inhaMlatitri. 
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of the seutiuel, aud succeeded in abstracting from the camp a trunk coutainiug a portion of the 
field*note«; bat the energetic meeeiiree «t once taken by Major Brooke, commanding tke post, 
led to the recovery of the property, and the only rcfult was a slight dotontion, 

Tke Navajoes at thia time began to exhibt symptoms of disaffeotioa. Oar arrival at Fort 
Defiance was none too loon. Only a fortnight afterwards hoatilttiea broke oat betwean Ihie 
tribe and the United States troops, which would have seriously imperilled our safety had 
they commcnceil while we were passing through the Nuvujo territory. At it was, we 
reached the settleuiuuts upon the Rio Grande without interruptiuu. 

All of the party, excepting myself, oonttnned oo towards the east, erossing the plains from 
Santa Fe to Fort lii-avftiworth. iitid repiiiriiig thenco to the nesiboard. It w;i-< iieresfary for 
me to dii«poKO of the stuHmur and certain property at Fort Yuma, and to settle the accouutii of 
■ome membem of the expedition who had gone bade in the boat, and I accordingly took the 
stoKo from Santa F< to El Peso, and from that place followed the soathem overland mail rente 

to San nie<;o. 

Stop|iiii^ for » day or two at Fort Tuma, I found Captain BobiosoQ still in charge of the 
Explorer, and learned from him that the trip dnwn tlie river had been aocomplislied without 
accident or any molentjitioii from the Indians. In order not to run any risk of losing the col- 
lections and the iield-uotes. the descent had been made slowly and with great caution. Fort 
Ynoia was reached on the t6th of April, twenty-five days firom the time of starliig. 

AftiT rli>|iii-iinjx of the* little h int th it hud (lono n-- <w]i jr'io(l service to the transportation 
company at the fort, I bid farewell to Ciptain Hjbiuson and the Colorado, and proceeding to 
San Frandsco took the first steamer for New York. 
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GULF OF OALIFORNIA AND UOUTH OF THB COLORADO. 

Tho Gulf <tf California, iuto wbicL the Colorado river i.-iuptio.-<, is six huudred miles long, uid 
averages abont eiprhty miles in width. The jiavi;;jiition is pnod, partimhirly alonj^ tho western 
or Lower Galii'ornia shore, where the coast is bold and rock-bound, and the water deep. 
Along the northern half of the eeeteni aide the oooDtiy !■ genenlly low, end the edjaoent 

KonndingH sliallow. 

The Burface of the Qolf is dotted with islands, sumu of which arc twenty' or thirty miles in 
extent. The faces of these islands are osnall.T prccipttoos, and there are many, in the lower 
part of the Gulf, where, to the very baseof the eliifs, there are no soundings. As the lead woold 
uot give notice of their proximity, daring dark uightis, unless caution was obeerred, their 
neighborhood might be attended with hazard. There are no currents that prove a hindrance 
to navigation. Between the islands and along the diore, partioolarly near the head of the 
(Jiilf, the tidoH arc sometimes strongly felt. 

The prevailing winds blow either up or down the Gulf. During the auiuuiu uud winter 
they are generally from the northwest. In summer aoatheaet breezes are more frequent The 
worst gales come from this quarter. Calrafi are liable to be encountered at nil scanons. In tho 
vicinity of Cape St. Lucas, which is at tho southern extremity of Lower Caiiibruia, they occur 
oftenest and are of longest daration. It is in the same neighborhood that the most fiirioas 

storms and tempests are experiemxnl. Tho lcn;rth nf the voyages of mailing veasels from Sea 
Francisco to the mouth of the Colorado is from iifteca to thirty-five days. 

The greater portion of the harbors is upon the coast of Lower California. They are at Cape 
^^t. Luias, San Jose, Lii Paz, Port Eacondido, Loreto, Molcga, Angeles bay, San Louis, and 
the bay of San Felipe. At Cape St. Lucas harbor there is saffieient depth for vewels of the 
heaviest dnu^ht The harbor is protected from southeast winds, but is exposed towards the 
north and west. It is a dangerous andionge, for there is a high surf, and no bottom a 
hundred fathoms, till within a nhort distance of the beach. The locality can bo distinguished 
a long distance off by tho white cliffs that border the coast. At San Jose the harbor is exposed 
from east northeast to southwest, and would be unsafe during the summer and early autumn. 
The lioliliiig groutirl ia good. The harhor tif La Paz is lanil-loi kcil, hut Vl■^selH of large size 
cannot approach within three miles of the town. At Lorcto, I'ort Escoudido, Molega, a little 
beyond picHnt Conception, and at Angeles bay vessels of moderate draoght can find a good 
anchorage. Angeles hay has l)een seldom resorted to. It is towards tlie head of the Gulf, and not 
far from the southwestern extremity of Angeles island. It is four miles wide and opens towards 
the east. There are springe of slightly braekish water near the sontbem end, at the base of 
a high monntaio. An excellent bed of oysters exists in tho vicinity. Tliero arc said to bo 
lead mines in a valley at no great distance. At San Louis and Sao Felipe there is anchorage 
Ibr small vessels, llie latter place is only fif^j miles from the month of the Colorado. 
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Oo the eutorn coMt, tweotj-five miles from tlie head of tbe Oalf, in • smiill bay. The harbor 

of Guaymas is entin'Iy Ianil-!ncJ<cil, and is secure and sjmcioii-i. The depth of water 13 from 
four to BIX fathoms, permitting tlie ingress of ships of tbe heaviest draught. 

Upon some of the idands in tbe Gulf there i« guano, and aeveral are known to oontain valuable 
metals. Upon Cnrmeu island are valoable depoeits of salt. The waten of the Golf abound in 

whales, ^eals, turtles, &o. 

Below the harbor of San Felipe is a low black cape, und at this place the lofty and barren 
moontaius, wlilch border the shore as far as Cupe St. Luoaa, leave the coiwt and trend towards 
the northwest. Ton or flftoon miles northeast of Black cape, and a little cast of south from the 
mouth of the river, is a rock one or two liundrod feet high, wliito with guuuo, the sides rising 
abmptly from the water. Approaching from the aonth ttbeara a stro^ resemblaaee to a veaeel 

siiilinir t'efure (ln' wind. A reof rnns from tlie base in a nurtlnvcHt dircrti<ni for at least one or 
two miles, and not being laid down upon the charts might hazard the safety of any craft passing 
near at night Abreast of Ship Sock I fbnnd between seventeen and eighteen firthoms. 
Lieutetiiint Derby states tliat in 1>^.')0 lie found the depth in the same locality twenty fathoms. 
The bottom ho\up, remai kahly Hat and uniform, it would appear from tliis that the Gulf towards 
its head is rapidly filling up. 

Beyond the rock the shores on both sides come in Bight, and the Gulf narrows till it is only 
four or live miles in breadth. The water gradually shoals to two and ii half or three fathoms, 
and becomes red and turbid. The bottom is a soft ooze, feeliug like grease to the bngers. 
Two islands, Montague and Goroe islands, and a bar twelve or fifteen miles wide, obstmcl the 
niniitli of the river. In the channels across the bar tliere are only tt n feet nf water. In the 
channel of the river, above the bar, aa far as tbe head of tide \>aler, the depth varies from 
twelve or fifteen to thirty-flve feet. 

The country on both sides is a flat e.xpanse, entirely overflowed by the spring tides, which 
render it, during much of the time, a sheet of soft mud. The lines of tbe shore and the channels 
upon and beyond the bar are shifting and changeable, and shoals and islands are in constant 
progress of formation and removal. For twenty miles above the mouth the navigation is rendered 
periodically dangerous by the strength and nja;^nitude of the spring tides. 'J'he^e have a rise 
and fall of from twenty-five to thirty feet, and a tlow of extraordinary velocity, varying from 
five to seven or eight miles an hoar. The flood is preceded by a "bore'' or hnge tide wave, from 

feurtOSeven feet high. In tlio bends around Point Invineitde ayid Howard's Point it i.-< very power- 
fid and violent, bat loses its forco as it ascends, and at a distance of thirty miles is scarcely felt. 
There are curves of the shore, as at Robinson's Landing, where the rash of water Is broken, 
and vessels may lie at anchor in comparative safety. Upon tlM Aoah are formed what are 
called "tide rips," where the sudden check to the surging mass causes it to bound along in 
high successive waves. The neap tides have a rise and fall of only ten feet, and a velocity of 
two and a half or three miles an honr. 

No opportunity has ever been afforded nf making cnntinnnus observatinns upon these tides. 
At some seasons of the year the full moon, and at others the new moon tides are greatest and 
most violent. Similar dtemationa take place in regard to the day and night tides. There is 
uo slack water. The ebb mnning oat enoonnters the flood and is tamed back, the cnrrent 
instantly setting in tbe oppoeite direction. 

The draught of vessels plying to the mouth of the river should not exceed eight or tea feet. 
If they carry freight that is to be discharged upon the decks of the river boats, they asaally 
anchor near the west bank, in the vicinity of Robinson's Landing. The best approach across 
the bar can be determined by experiment only. Un several occasions vessels have crossed 
along the western shore. Lieatenant Derby followed the Oalifomia coast. At the time I 
passed the deepest ehannel appeared to be between Montague and Goree islands. The most 
sheltered spot should always be selected for an anchorage, and where there is sufficient depth 
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to iusnro the vessel from groundiug ut tlte lowest tide, in thi8 purt of the river, owing to the 
fbtmation «f Am Bleep thelvinn; brain and the nnf/Ui rise md ftU of the water, it wonid he 

(lifficnlt and danf^i-roiis to IutvI frt iirbt from tlic vussel rliret-fly iifioii tlw s!if>re. The best course 
woold be to ascend the river for twenty or thirty miles. It would be impossible to sail op. 
The T e a ac i ahonld take advantage of the tidea, and, an hour or two after the passage of the 

••bori<," or the sr-ttin;; in of the flood, drift alonp the clintinol, keeping nfar tlic hijrhest bank, 
and constaDtly Bounding; care being taken to select a aecure place for an anchorage before the 
approach of the ebb. The time of b%h water at **fM and ehange" is, at the month of the 
Colorado, 3A. I5m., p. m. 

When a steamboat is to be bnilt for service upon the river the mntorinls nhonld be carried 
at Ititist twenty-five milen above the mouth, in order to secure a place not overflowed at the 
h^^heat tidea, to be beyond the elfocta of the bore, and to be near fireah water. 

Enonpch driff-uood can be fonnd «tr«wcd over tlie flats to aflbnl a snpply of fuel, and some 
miles higher up there ia u growth of cottonwood, willow, an<l mesquite along the banks, but 
the conntiy fitmiabea no timber aaltable to be used in bvilding a boat, or even material of 
whioh the waja could be oooalracted.* 



It ia aboat one handred and fifty milea by the river from the head of the Oalf to Fort Tama, 
thoqgh only half that distance in a direct line. Concerning no particular looality can any 
^eoial information be given that would bo of valae to the navigator. The shifting of the 
channel, the banks, the islands, and the bara ia ao eODtimnl and 80 rapid that a detailed 
do!<(-ription, derived from the experiences of one trip, wodd be fonnd incorrect, not only during 
the subsequent year, but perhaps in the coniae of a week, orevena day. ▲ few ijacta of a 
general character can alone be stilted. 

The widtii of thia portion of 13m river variee IWmi one^hth to half a mile. The coarse ia 

exceediii^rlv forfnnn--. Tin- ilopth in ttic rlianncl is from i-itrht to twenty feet, but bars are 
frequently encoantered where there are nut more than two fcot of water. The current, during 
the low stage of the river, which ia from October till the early part of May, haa an average 
velocity of two and a half mil' - an honr. In some of the bends it is perhaps a mile an hour 
swifter. The period of highest water is in the early part of July, when this velocity is 
increased to five or six miles. The average height is then ten feet greater than during the 
aaBimer months, but tlie depth is not in alt places proportionally inrre:xse'1. New bare at once 
form when the river begins to riae, and the obatrootioas to navigation, thoqgh notes nmnerom, 
are still encountered. 

No rodn are met with below Vort Tuna. The bed of the river ia composed of qniekaand 

and soft clay. The bars arc yielding, and any u'^itation np-:n their svirface causes tlietii nproilily 
to wash away. A bout may frequently be forced over places where there was, at the time of 
its Bbriking, six or eight inches too Ktde water. 

For several years the Colorado has been regnlarly navigated by steamboats between tta 
month and Fort Yuma. At low water trips are rarely made without the boat grounding many 
time* a day. A sounding pole is constantly employed. Different points upon the bar are tried 
tin the least diffienlt ia found. The ateimer ia Ihsa worked backwards and forwards to loosen 
the sand. Linos are attached to a tree, anag, or to an anchor taken out aliead, and are heaved 
upon with the windlaas or capstan. Aa a last resource the boat is lightened of a portion of the 
oaiBo, and by these espedienta the bara map alwaja be peaaed, with more or lesa Scully and 

■Tbe above teforaMUoB ImsIimb gafhcuad lam my mm olisui lilluus, ftoaitlw nfotttt UmtltBaat Dniiy. Topogmph- 
k»l BDginccni, fmm Osptein C. P. Btom, of tfao flooMa mrrcy, ftoa CufMam Jahnsan and WIIoox of the Colonulo ictauit- 
bMt oompMijp, Mi'l from Cikptaim N«gh«l, Jajme, and Walsh, who hs«« omaaiandad vowels runnuig from Sau Fnuirucu hi 
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lielHV, Uepeiuliiig in a gruat measure upon the luldrciMi shown in the euipiu^uiunt of tiio dif- 
ferent moden of eztriciition reaorted to. The Muafcs ere nomeroas, bat beii^ flexible or brittle 

are seldom 'luD^enms. 

Experience (done can impart tiio knowledge required to cnnhle one to navigate uucceaHfully. 
Memory uaistii but little in edeeting the dunnel, for it baa twen known to change from one 
liank to the other in a sinjrlo ni;;ht. Generally, uloDir n stei'|i Inink aiicl a cimnix o Ix'iii! the 
deepetit water i8 to be foaud, but tbu rule in not invariable. Tbo water being turbid and per- 
fectly opa(|ue, it is impowible to determine the depth aa in the caee of « dear stream. From 
the formation and relativf positions of the islandH and bunkA. from the eddieo, the direotioD 
of the currents, from thu pieces uf drift-wood and otlier floatiug cQbaUuiceti, the experienced 
navigator can generally determine the proper course to bo selected. 

Daring the months of May and Jane, while the Colorado ia riaing, and before new bars havo 
liad lime to form, the navigation is most easy. At flio worst Btitgcs of the river llio round 
trip from Fort Yuma to the Gulf, allowing a day or two tor taking in tiie cargo, otn be accom- 
pliahed in two weeks. Daring high water it ia frequently made in three daya. 

FORT YUMA TO MOUTH OF BILL WILLIAMS'S FORK. 

This section of the river is one hundred and ninety miles in extent. The Yuma ihitii reach 
from the fort to the firat chain of hilla that crosses the river. At very low water the naviga- 
tion at this will <l(MiVitlisx iilwuys be found difficult an<l tnlioiK. Tln-ro is nothing to 

GuubDu the channel, nod the water is spread over a wide Kurfaco tilled with bars and snags. 
The bed ia qnickaand, and does not aflbrd good holding ground for an anchor. There are no 
treea to which lines can l>e attached, and the snags are not .strong onoqgb torendnr madl 
Hasistance. The least depth of water encountered wan twenty*two inches. 

A low range is now entered, and for forty-four miles — from Explorer's Pass, at the eutraooe 
of tlie Purple Hills, to Hazard Push, at the footof the Great Colorado valley — the river flows 
generally between hills and rocky blutVs. The average depth of the channel is less than below Furt 
Yuma, being not more than eight or ton feoL The velocity of the current is about the same. 
The bed of the stream is still compoaad of aaad, but for the first time roeks are enooantered. 
The banks are inon- pcraukoent, as might bi- cxpccto<l, than in the flat country below, and the 
position of the channel more fixed. The bed of the river, however, being composed of the 
same ahifting material, bars are met with that present the aame difficalties that oharacterixed 
the previous navigation. They are not so nnmor ui- as in the open country. The more pre- 
cipitous the banks the deeper, as a general rule, is the channel. In the Purple Hill Paxs and 
through the Cane-brake caSon the navigation is pretty good, though at the lower end of the 
latter pass there are one or two bars with but twenty inches of water, and at the tipper end 
a rlustcr of roi-ks noar tlic left bank that project slightly above tho surface. .\t a highor wtage 
they would be dangerous were their position not known. A mile above the tirst rapid ocriir.*. 
The river, at its fbot, impinges ^nst the fooe of a vertical wall sod then bmds sharply to 
the left. Some caution should bo excrciged in making the turn. The ohannei over the rapid 
ia good, a d the oorreot not switH enough to occasion trouble. 

A short dtstonoe above are the Burrier idands. Savwat high rocks, arranged in a circle, 
occupy the middle of the stream, leaving a narrow channel on either side. That near the left 
bank is the more favorable, but the current is swift, and two or three isolatod rocks jnst above 
add to the difficulty of the postage. A single rock, two and a half feet below low water mark, 
stands in the chaonel at tho head of the narrowest plaoe. Below Bed Rock Gate is a difficnlt 
bar and then a stretch of good river. The veiocitjjr of the current in this portion is about 
three and a half miles an hour. 

At Three Points Bend two aharp rocks project fruui one bank, and a third jnt« ont midway 
from the other side. The channel glances by all three, and the pasaage requires care. Im- 
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mediately above is u loiic rock, fifty I'ect fntni the led bank, the top viaiUe • Uttla way abow 
the Rurfni'O. A difliiult hIiuuI (ncurs hevoml. A few luik's further the centre of t)io rivor is 
again occupied. A rock shaped like a liglit-houae stands midway between the banks. The 
diannel on the east lide ia tbe proper one to be followed. It u bot tbiiiy teat wide, but 
presents no obsfriirtions. Sonic sharji turns uround rocky cornern make the next piWB little 
baxardous, and then, through a narrow porphyry gate, the Great Colorado valley ie entered. 

Tbe beed of tbia ▼alley u one handred end ten miles from Porphyry Qate, and the navigation 
throughout ite whole extent is similar to that below ViMrt Tnina. The current baa the same 
velocity. The average depth of the channel ia eeven or eight feet. The best water its usually 
found close to tbe concave banks. In leveral places flats are encountered similar to those 
above Fort Yuma. They are generally filled with snags; tbe water divided into nnBeroae 
channels, iiml the nuvipation f rouhlesome. In the vicinity of the Half-way and Riverside 
mountuius the river ia bettor than iu any other portion of the valley, excepting at one pkce, 
tbe Send iaiend aboeb, where two cbennele ere fonned by en ielend, end tbeae enbdivided, 

occasioning a succession of dilKcult bars that require much time and labor to pass. There are 
few places iu this valley where the condition of the river is at all permanent, and it ia there- 
fore impoesible to describe in detail the different localities. 

Beaver island is at the commencemeat of thu foot hills of the ilonument mountains — a range 
intervening between the head of the valley and the mouth of Bill Williams's Fork, twenty 
miles above. At the loot of tlie island is a little cove, which affords u good place for a steam- 
boat to Uy by. In the caiton formed by the foot hiUa end nonotains tbe river ia nerrow and 
the water generally deep. The navigation could be pronounced better than at any jilace 
above the mouth were it not for the occasional appearance of sharp, jagged rocks, projecting a 
foot or two above the aorfoce, imd indieetinfr denger when tbe water ia two or three feet 
hi|^er. Fonr miles from the month of the fork there is a sunken roek near the right V>ank. 
AU of the rocks observed were quite close to tbe shore. During the high stage of the river, 
mileea the carrent ebonld be very ewift through tbe confined passage, tbe nevigation of tbie 
caSon would be ettended with no trouble. 

Tbroughoat the eection just described the character of the Colorado dilTors little from the 
portion below Fort Yuma. Though isolated rocks are met with, the bed ia composed of aand, 
end tbe bare have about tbe same depth upon them. The obstructions are, however, maeh 
more munerona than they are below the fort» and tbe navigation attended with more delay. 

BILL WILLIAMS'S FORK TO FTBAHID CASON. 
Tbia aection, one bvndred milee in extent, comprisee the OhMnebnevia and Hojave valleya 

ainl tin; caiion throu^'h tlic ningo whicb separate!* them. TIse navigation in this rnfioii is 
somewhat like, though much better, than in the caiion through the Monument mouutaiua. 
The river ia nerrow and deep, and flree from bert. There are neither ntnken roeka nor any 

that are visible above the surface. There are indications tlnit during the freshet the water 
rises to a prodigious height in some of the narrowest portions, and at that time the ascent or 
descent shonld not be made withoat great caattoo. At other seaeona no obstacle will be 

enccjuntered. 

In the lower part of the Chcmchucvis valley are many slKials. where the bottom is composed 
of coarse gravel, au<l it is hard to force a boat over the unyielding surface. A slight difference 
in dranght would be a matter of great importance in this part of the river. Tbe least depth 
found was tweIlty-f^vo inches. Upon all of these bars there is a swift current, which eiihances 
the difficulty of crossing. Through much of the valley the river tlows between gravel blufis, 
one or two hundred feet high, and here the navigation ia good. Where the banke are bold 
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and rocky there ia nearly alwayu a good channel and u duudy bed. It the land on either side 
is low, pebbles ere wadiMl dowo into the ■Ceam aad OTenpraed the bottom. 

At the rooutli of the Mnjave cafion the Cnlonido is divided liy n polibly island, on both nides 
of which are »harp rapids. The eastern channel is preferable to the other. The water has 
a depth of three feet, but the bottom ia gravelly, eod aome aoattered pebblea of large aiae 

OOme within two or two and u half foot of the nnrfuce. The rapid in one or two Innidred yerdl 
in len^^h. In amoending, a line should be taken from the bow to an anchor ahead, to prevent 
the boat, in case she should catch upon a rock, from being swung around. If the bow were 
to be whirled babk it wonld be with raeh violence that an enooonter with a rock woold ooca^on 

serions dnmnj^c. 

In the Mojavo valley the river generally is good. At the entrance from the Needles is a 
broad, dilHeolt ahoat, covered with pebblee. Fonr milea above Oamp 41, abreast of Oamp 46, 
und at the very head of tlie viilley, are also rocky bars, attended witli ulight rapids. The bed 
generally in less gravelly than in the Cbemelmovis valley. The channel is little obetmeted by 
sand bars. One only waa ibond near Camp 44, where tote fifteaB or twenty yards there were 
but eighteen inched of water, The average depth of the ohannel continues to decrease. In 
the Mojuvo vulley it in about six foot. 

This section of the Colorado, it will be seen, diifers from the two preceding, principally in 
the charaeter of the river b«d, which, as high as the month of mi Williaas^s Fcrk, is com* 
posed entirely of sand, but Ih afterwards found to be partially covered with gravel. At all of 
the gravelly bars the current ia swift, and frequently assumes the character of a rapid. Such 
places preaent, of coone, more dtlBentty thsn the sand bars; bat tboogh, from this reason, the 
bad places are worse, the channel fj;on(>rally is freer from obstructions than it is below. When 
the water rises the gravel bars do not experience any change, and during a higher stage they 
would occasion no toonble. At snch times the navigation of this section woold donbtless be 
easier and better than that of any other portion of the Oolorado. 

PYEAMII) C.VNOX TO BLACK CANON. 

This section comprises the remainder of the navigable portion of the Colorado. It is sixty 
miles in length. In the Pyramid caBon, whidi is five or six miles long, the navigation is good. 

Above, the bed of the Hfrcaia is composed generally of coarse gravel and rocks. Rujtids iiecur 
at short intervals throughout the whole distance. The first, at the head of the cafion, has a 
depth of two and a half feet. Two or three small rapids which follow prsseot no great 
difficulty. At Deep rapid the channel is narrow, and the rush of water stronger than at any 
place below the Black caSon, but in tlie centre of the channel there in a depth of six feet, and 
there are no rocks to obstruct the passage. There is good holding ground above for an 
SDchor, to which a line may be attached to keep the bow steady. The rapid above occurs aft 

a sharp turn of the river, but is not difficult to p;iss. 

At Shallow rapid there are only twenty-two inches of water. An island divides the river 
into two diannels. The current is rather stronger on the west ride, bat the river is narrower, 
and the abrupt bank, covered with trees, offers better places to which to attach a line. The 
two rapids above Camp 50 are easy. At the first there is plenty of water, and at the second 
nearly two and a half feet The other rapids below the head of Cottonwood valley have at 
least three feet of water and a moderate current. Through the Painted canon the navigation 
is good. Near Mount Davis the edges of the channel are obstructed by rocks, but a sufficiently 
wide space in the middle is left clear. 

Bound idaod should be passed on the eastern side. There is a pair of rapids abreast of the 
island. At the first there is plenty of water, but at tbo second, for several yards, a depth of 
only eighteen inches. At the rapids between Camps 53 and 54 there is sufficient depth. At 
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tiw hat a line should be taken ahead to prevent tho possibility of tlw boat awiugiog aguiagt 
MOM rocks that project ueur the chuuneL 

The rapidH between Camps 54 aud 55 are neither shoal nor very swift; but abreast of the 
latter cump is u long rapid, where there are ouly two feet of water. No others are now encountered 
till the Black cafion is reached. At tlie mouth of the caAou there is a short deep rapid, above 
which. i[i the centre of the channel, isaeharpoonioaliock, the top of which ia about four ioehee 
below the surtuce. 

DmiDg the eeaioD when the river ia high the current in tbia part of it would be awifter than 

below, but excejitinj^ for this, the navigation of this section of the rolmnilo would present little 
difficulty or hazard after the poaitiou of the sunkeu rocks should become kuowo. A boat draw* 
ing not more than eighteen or twenty inches ooold at all times aaoend and deaoend, withont 
heiiig lightened of its cargo, and perhaps experience less trouble from the rapids than 
from the sand bars in the lower part of the river. 



The black canon is twentj'-Gve miles long. It conttiins tsvcnty -five or thirty rapids. The 
presence of large rocks in the centre and along tho edges of tlie channel renders many of these 
rapids dangerous. At two or three, and at Roaring rapid in particular, the fall is considerable, 
and the rush of water violent. Over any one of thao, however, a steamboat of proper OOn- 
stmction, partially or entirely lightened of the cargo, could bo taken with tho assistance of 
lines, but the passage of the caiion, at low water, would be tedious, aud attended with much 
labor, hazard, and eacpenae. 

In fome of the mirrowest portions of this gigantir defile, drift-wood was seen lodged in cre- 
viced fifty feet above tho surface of the river, au evidence of the aatoniahiDg height to which 
the water has banked up during Hb* sommer ft eahe ts . Urn attempt to go through the oaBon 

at any season when a Hudden rise might be apprehended would be accnmpanied with gnive jieril. 

At the beginning of the warm weather, when the water has risen only one or two feet, the canon 

might be navigated withont serious trouble or danger; but the onoertaiotj and risk attending 

tho pa.><Hago, for the pretitcr portion of the year, arc eiich (hat the month of the caflon ahonld bo • 

considered, for all practiced parposes, the head of navigation of the Colorado. 

Above tim Bade criion'die iiv«r soon becomes a continuous rapid, utterly impractieable to 
be ascended in boats. 



With a boat of pn^Mr oo^struction the Colorado can be navigated without trouble, at all 
seasons of the year, between the head of tlie (tnlf of Culiforniu, and tho mouth of the BlftOk 
caQon. The most essential conditions in regard to the boat are as follows: 

1st. That ahe should not draw more than twelve inches when light. 

2d. That tho boiler should be of large capacity and the engines of great power. 

3d. That she should have a large atem-wbeel. 

4th. That the bottom should be perfoctly flat and smooth. 

5th. That the hull ahonld be divided by water-tight bulkheads. 

For service upon the river I would recommend iron boats in preference to wooden ones. In 
tho hot climate of New Mexico the former would bo more durable; they can be boilt of lighter 
drangbt for the same capacity; are cheaper, and more easily and rapidly put together. A 
good des< Ti[itinu of boat would lie an iron stem-wheel Hteaincr, with tho hull one hundred 
feet long, and tlio greatest breadth of beam twenty-two feet; built suthciontly full to insure a 
draught, when fight, not exceeding twelve inches; if in sections, the flanges, where the seoUons 
meet, to hu turned inwards, in order that the bottom may be jierfectly smooth and Ihit; to have 
a large boiler and a powerful high-pressure engine, with two fourteen-inch cylinders of five 
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feet stroke; a at«rn-wbccl eighteen leot iti diumetor; the hull to bo scparuled iato four water- 
tight oompMiueDti, one at tb« bow, one enclosing the boiler, e third behind the ipeoe lefe 

iijtart for Hfowiiijr the carpo, the fourth nenr thr pti'rii: to be Btcored by three wooden rud- 
ders; the bottom to have such a ^heer aft that the lower edge of the transom may be, when 
the boat in loaded, aboat two inchea above the rarface of the water, so that the pilot can see 
by looking over the rail if any of the rudders are bent or foul; to be provided with a capHtanj 
with twu anchors of one hundred and twenty-five poonda weight, and a small kedge anchor; 
with plenty of extra raddera, wheel bncketa, and itont lines. 

The water of the Colorado holds in HUHpen&i(iii a large amount of fine Hilicious sand, sharp as 
ornery, thnt cuts away the valves almost us rajiidly an it could be done witli a file. Unless the 
boiler is made large it would require but a week's service to disable the engine so as to render 
it impomble to ran the boat. 

A ateanboat, built as above defcribed, and run by nn experienced pilot, would occupy, in 
making a round trip from the mouth of the river to the bead of navigation, from twelve days 
to five weeks; depending upon the season of the year and the stage of the water. 

FUEL. 

Wood of ezodlent quality for the purpose of fuel can be obtained in abundanoe, ahmgaide of 

the bank, at short intervals, bftweei; th>' mouth of the river and the Painted caHon. It i« 
priucipally mesquite, willow, and cottouwood. There are large groves of sun-dried trees, ready 
for instant use. The mesqaite wood makes the hottest fire, bnt, if much need, ii^nres the 
binler. Between the Painted and Black cailons, wood is lc«« frequently mot with, and were 
this part of the river to be constantly navigated, it would be neoeasary to establish depots, 
which wouM derive their supply from below. 

BSrraATE OF COST OP TRANSPOHTATIOV. 

A suitable boat, capable of carrying sixty tons, should be able to make fifty trips between 
tide water and the head of navigaticin before becoming voservioeable. Such a mnnber ought 

certainly to bo accomplished within SIX jears, >v!:ir1i rs tnild enable 3,000 tons of freight to be 
carried to the highest navigable point during that period. A boat of the character described 



ooold be bnUt and pat together at the mooth of the river for |20,000 00 

The annual expenses of running her would be — 

Fbr pay of captain $2,000 00 

For pay of pilot 2,000 00 

For pay of two engineers, at $1,600 each 3,000 00 

For pay of eight hands, at $460 each 9,600 00 

For rations of twelve men, at 30 cents per day, about 1,300 00 

For repairs 1, 100 00 



Annual expeossa 13,000 00 

ISxpeuaea for six years 78,000 00 



Total expense of tran^ortation of 3,000 tons <tf freight 98, 000 00 

Or abont $30 per ton. 



No estimate is made for expense of fuel. The boats are unable to run at night. As has 
been stated, there is abundance of wood along the banks, and eight men, while at camp, would 

be able to lay in n sufficient amount for a day's consumption. 

It is believed that the above estimate is a liberal one, and rather exceeds than falls below 
the expenditure that would be actually involTed were a sufficient amount of tnma|N»rtatioa 
business done upon the river to keep the boats in senrice constantly employed. 
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CHAPTER I. 



GEOLOGY 6S TU£ COAST OJ? SOUXUm CALiFORNlA. 

Cmnamm t» amranaa* oum momm mmhi am mrm ut niwnm — Snawonov nwrnnr^lmwaiM nM 
AID nmin «r mmn, ttnAU,aur um vuun, te— Onrnv or wii imii m w BDDMnM.— ^KBATtn mm or 
m OMMFiiMnnim— WionHi mAW w ««at movtaim wAnwa ix ■uua nrADA.— Siniu nrAiu ou>mt.— Mm. 
iiAMinrti iiM«Mi'liMt«r m'CMK HMWiram."— Raisid im i^rroiuAXD ■iiu.mdi atsa* %jou omspo, wa nt»M 

That portion of Citliforiiiu lying xouth of San Friiiiciaco btl been ao fully explurud liy tbe 
geologiata of the Piuiific Bailroad Survey's, Dr. Anti»cll and Bhke, thiit, in tbo haaty exaiui* 
getion I was able to makr of parts of it, I eonid hardly hope to fiimiab any considerable addi- 
tions to the kootvledge of its geology already puiittoused by tbe public. It naH, bowcver, a 
matter of extreme interest to me to continue tho liiu> of oliservation wbirh I had (-arricd from 
tbe mouth of tbo Columbia to San FrHnciHco, from that point to the southern line of tbe State, 
with particnUur reference to tbe structure of the Const monntuns, and to detormine the coinei* 
donrofl or differences whicli mip;bt be presented by their northern and southern extensions. 

In wy report to Lieutenant Williamson on tbe geology of Xortbern California and Oregon, 
(Ah^ Baatroai Survqft, VcL VI,) 1 ventured to assert the identity of the Tertiary sandstones 

and shate.i (if Astoria, Coose bay, and Port Orford. witli those of the San Francisco gronji, and 
iqgge«tcd tbo unity of structaro of tbo Coast mountains tbrougbout tbe interval between thcso 
points; confirming, ao far as ray observation extended, tbe opinion which had already been 
advanced, that tbo superficial bcdinjonfary rocks of the Const mountains, from tho moutli of tbo 
Columbia to tbo bay of San Francisco, were of Miocene age. It is known, however, to those 
wbo are fiuniliar with tbe tnbject, that pal»ontological evidence of this identity was for the 
most part wanting; tbo strata in most lot ulitios being destitute of foesilsi and where thoflo had 
been found, absolute identity of any spucic* lia<l not been proven. 

The indications of geological parulielidm in the diticrcut parts of the Coast mountains, from 
San Frandaeo northward, ooneisted, first, in tbe general resemblance of tlieir moUnacotis Ibeaib — 
more careful study of which would, it was to bo presumed, furnisli iin>iifivc proofs of ideatitiy; 
second, in tbo litliological characters of tbe sandstones and shales to which 1 have referred, ■■ 
exhibited at their various points of ezpoaare; third, in the beds of lignite whioh they indode; 
and fourlb, in the continuity of the strata. 

Going south from Saa Francisco, wo stopped at Monterey, San Lois Obispo, Santo Sarbara, 
San Pedro, and San Diego. The geology of all these points has been qnite fully illostratod in 
tbe luminous reports of the gentlemen before mentioned, as well as in those of Pr. Trask, the 
geologist of the State of California. It is, therefore, quite unnecessary that I should give in 
dcteil oven tbe observations which my limited time peimittcd me to make. It was, howevei', 
a source of no little satisfaction to trace in thu geological exposures of such points on this 
eoast as I examined a striking parallelism with tlio*e of the co:ijst line north of San Francisco. 
Some local features are presented in tho infusuriui beds of Monterey, tbe aspbaltic effusions of 
Santo Barbara, Saa Lois Obispo, and Saa Pedro, which, at first sight, would seem to militoto 
apiiii>t tlic general barmony which Ibavesuggested; but these discrepandes ace rather apporeat 
than real. 

1 have mentioned in my fi>rmer report, speaking of the section presented on the aoathem 
2 L 
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Hhorc of >^an Pablo bay, the association ul' the i>liulc'ti and HaiiUdtoncs of Sua Francisco with 
a aerios of fosaUirerous and infoaorial etrata of great thickness. During my recent visit, 
ill nn examination of the coast line south of Point I^)lu)s. I rliaroverod strata of wJiite infosorial 
rock aud hada uf li|;uite iu etill more immediate proximity to the strata underlying San Ffbu- 
cisoo, and, torn up by the snrf, nasees of a shell oonglooierate, in which are imbedded large 

namhen of SciifiUii iulvrUmala. Fiillowiiifr dnwn the cohhI, we obserred tlie same, or a similar 
gaolqgical series, exposed at a titousand different points Avbcre the wavwof the Pacific had eaten 
deeply into the bsaes of the Coast noimtains. This series his snlbred great displaoenaot and 
ooDsiderable motamorphoaia through the proximity or protrusion of igneouo rocks along the 
many lines of uplift marking tho spars and parallel ranges of the CoaHt mountains. 

At San Luis Obispo the disturbance of tho Tertiary scries is particularly marked. Tho pre- 
Vciiini^ rocks at this point arc fine argillaceous, probably infusorial, shales, sandstones, and 
Kliell eon^lomeratc«. Miinv of tliese strata are hijriily chariTLMl with Mtumon, which is caused 
to exude by the suu'cj heat, and drips duwu from the clitTs, forming muijses of considerable size 
and of great parity. Of these strata the shales to which I hav« referred are much distarbed; 

in [ilares st:iii<!ing ijuitc vertic til, anii in hhiih' iiwtariPt-f: aro fo hip^hly metamorpbosed M to 
become almost vitreous, resembling a line white or light gray porcelain. 

At rarions points between Monterey and San Diego the bitaminous exudations form a feature 
Ml -ti ikingas to attract the attention and cxcitf tin- < iiriosityof all who visit that region, whether 
lourned or unlearned; but, as yet, no satisfactory theory has been advanced to account for 
their existence. From the fact, however, that beds of lignite are so characteristic of the 
geology of tho Const monntnins, and are inseparably associated with the Hiooone strata from 
BeHing-liain t>a\- tn Sail Diego, it seems to me the niont Hiiniile expliination of tlio existence of 
these bituminous exudations to refer their origiu tu that source. It is true tliat exposures of 
strata of Hgnite are not frequently observable in the region where the asphaltnm is most 

abundant; but they exist even as far south nn Pan iJic^n, as is proved by the borings made 
near Point Loma, where operations have been commenced for reaching the coal by shafts. 
The district msrked by these bitaminons springs and acconulations has soffiBred a greater 
amount of volcanic distnrbancn than any other portion of the coaj<t; and while the application 
of volcanic beat to beds of lignite would produce precisely similar results, by driving off tlia 
bitommous matter which thqr contain, we can hardly imagine any other adequate eansefor the 
phenomena. The deposits of bitumen of Trinidad and Cuba, which closely rcscmblo those of 
the Pacific coast, have been, I boliovc, uniformly considered by those who have studied them 
most carefully, to be the result of a similar process. The objoctiuu to this theory which has 
been advanced, derived from the absence of lignites from tlia sedimentary series at some points 
where the contact with tho underlyinu' igneoos rocks has been observed, is hardly conclusive; 
for we know that the lignite beds are by no means continuous, but aro far more local than the 
coal strata of the earboniferoos series, and aro probably the resnlts of a somewhat different 
process. The coal seams wore formed from plants which grew on the spot where their remains 
are found ; but the Tertiary lignites of the Pacific coast have in many cases been derived frcun 
transported materials. My examination of the strata in the vicinity of Sao Luis Obispo led 
me to sospect that the asphaltum had been driven'up by volcanic heat, and had thus impreg* 
Dated the more pornns strata for a lontr liistancc from its point of origlli. 

The labors of the geologists to whom i have referred have clearly proven the general identity 
of structare of the Ooaat aonDtains thronghont Bontiieni Oalifomia ; and yet many qnestionB 

of iiiti rest remain to be settled in reference to the connexion between tlie Coast mountains, 
properly so called, and the Sierra Nevada. The ranges of this latter system, as we approach 
the soiithem boundary of the State, come oonstandy nearer the ocean till one of its great sub* 
divisions usurps the place of the ranges forming the coast lino northward, and in the poninsnlu 
of Lower California becomes itself the boundary between tho ocean and the continent. From 
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tbe vioinitj of San Pedro to Sua Fraucii«co, uud thence nortlnvurd, the nearly uuifurm north- 
wwterly trend of the p«raUe] terpentine axes, the oootinnoos series of Tertiary strata exhibiting 
eimihir litliolo<^ical characters, iiml, in nitiiiy cnsca, an identity of fossils, pive a unity to the whole 
coast system. But at Point C'oncopcion the coast line leaves the general trend which it had 
prsMTvad from San Fmnciseo soatli, and is deflaeted far eastward, as tboogb the Ooast moontains 
had been cut away by the nrtioii of tho ocean: and south of tliis point they osased to ssist, or 
were only represented by the iidands which border the coast. 

At Los Angeles, and thence to San Diego, thoagh still upon the Uioceoe Tertiaries of the 
Coast mountains, we were on their oaatem, rather than, as before, their western base, and had 
approached to withiu a few miles of the Sierra Nevada. 

At San Diego the Tertiary rocks are exposed for several miles in tho eroded channel of San 
Di^o river. Ucre they are nearly lioriznntAl, entirely unchanged, and contain great numbers 
of fossils. In speaking of the a^i- nf the Sierra Nevada. I shall perhaps have occasion to return 
to this subject, and to treat more fully uf the geology of the coutit near the i<outhern boundiiry 
of the State. I may here say, however, in refersnoe to the comparative ages of the Ooaat 
mountains and the Sierra Ni vadn, that wiiilc Tertiary strata, fur the inn-it jiart Miocene, but 
probably also including those of still more recent date, envelope the igneous axes and crown 
many of the highest snmmits of the Ooast mountains, indicating that the elevation <^ this system 
Was alto^rether posterior to the Miocene epoch; the Sierra Nevada bears no strata so recent on 
its sammita, and scarcely on its sides, but is skirted on either base by Miocene rocks not much 
disturbed. This proves that the great mass of this latter monntain system, though doubtleaa 
in soute degree elevated daring or subsequent to the deposition of the Miocene aeries, had a 
distinct existence anterior to that epoch, aud raised its summits far above the Miocene aea, to 
which it formed tiie boundary. 

The latest work which contains any notice of the geology of this region (Marcoua Oed. 
N.^Amer., p. 70) pre«cntf< so diflerenf a view of the structure of the Coast mountains from that 
which 1 have given that I am compelled to refer to it. Mr. M. says of the "Coaat Bange 
Sgttm," that it is composed of chains of mountains of slight elevation, generally firom 500 to 
1,200 feet hiffh; that it extends Crnm Cape Mendocino to Capi' St. Lucas, hiuI pmlialdy includes 
the mountains of Sonora and Western Arizona; that its rocksare chieliy eruptive and nietamorpbic, 
containing mercury, silver, copper and iron, but no gold; that it is older than the Sierra Nevada 
system, and is charactorixed by Eocene fossils foun<l south of Monterey ami at Mount Diablo; and 
that hence the date of its elevation was after the Eocene aud before the Miocene period." In 
reference to these points, I have been led by my own observations, and by reliable testimony, 
to very different conclusions, namely: 

tst. The Coiust range system is composed of mountains of 2.000 to C. 000 feet in height; 
extends from Stm Diego, California, to Washingl^m Territory; does not reach Capo Su Lucas, 
nor enter the peninsula; and is not found in Sonora or Arizona. 

'2d. Its surlarc rocks are chiefly sedimentary: uidd in fonn<l in many parts of it, while Bllver, 
copper and iron are, like gold, much more ubuiidunt in the Sierra Nevada. 

Sd. It is of later date than the Sierra Nevada, and, so fhr as now known, has yielded no 
Kocfhe fossils; those of Mount Diablo and of the region sf)uth of Monterey, (Santa Barbara, San 
Pedro, San Diego, Ac.,) considered such by Mr. Marcou, being all Miocene} hence the date of 
elevation of the Coast mountdns is subsequent to the Miocene epoch. 

Of special interest in connexion with the elevation of its mount&in chains are the more 
recent oscillations of level of which the southern coast of California bears evidence. I have 
elsewhere noticed the existence of a bed of recent shells upon the shores of San Pablo bay, 
many feet above the present water level; and have referred the profound i : n of the Golden 
Gate and the struit.s of Carquina.** to a period of still greater elevation than tho present. At 
several points on the const of southern California I found evidences of recent elevation still more 
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Striking than tliat afl'ordod by tko sholl bed of San Pablo bay. At San Luis Obispo, a former 
lea bMcb, marked by acoonrahitbiu of ahelta, anoh a» nowextat in the ocean b«low, nms along 
the bhlff, some 80 or 90 fuct above tlio present liigh-watcr mark. At San Pedro a Himilar 
aeetunnlation of sheila crowna the perpendicnlar banks near the landing, at an elevation not 
yerr diflerent from that of the shell bed of San Lda Obispo. On the bills badt from the landing 
nthcr beds of ehelU indiLiite a still greater elevation of comparatively recent dsite; and marine 
nhvlh are sum] to t'xist boneath tbo .Rurfafo of many yiortions of the pbiin over which the road 
poBscfl from Sun i'edro to Lom Augeles. Ou this surface I found stones bored by I'holas; as I 
also did in the ancient sea bottoms at Sen Pedro, San Luis Obispo, and the bay of San FlabhK 

The alluvial plain to which I have referred, lyinj; between Ijos Anp^eles and the Pacifie, 
seems to have been formed at the mouth of Loe Angeles river, when the ocean was at a higher 
level than now. By the snbeeqoent elevation of the coast the stream has cnt its way dwply 
into this plain, and now makes its exit many mili !* fron) its former month. 

At San Diego there are several beds of sheila, having the same origin with those of> San 
Pedro, bot oeonrring at different elevations. Of these, the lowest, visible ibr a long distance 
on the north side of the lioma, lies but about twenty feet above the present ocean level, and is 
composed of a vast namber of shells, of which some have not lost their colors. 
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GEOLOGY OF 1101X£ fKOK SAN DlHiO TO iOllI YUMA. 
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GENERAL FEATURES. 

Tbo geology- of this region, like that of the coast of .Suulhcrn California, haa been ao freely 
treated of in the reports of Dr. Anteaill and Ur. Blake, that Htde remaiiu for me to Bay in 

reference to it. 

The trail which Icada from San Diego to the Colorado, almost immediately after leaving the 
Pkeifie coast, aacende the foot-hills of the Peninsular roountaim*, and tlience for a distance of one 
liuiKlrod tiiilcs is constantly involved in the labyrinth of ranges and Talleys which toiupoae this 
broad luouiitjiin belt. At nnrisso crcck tlio road t ini rges from tlio inninitniMn, uiid for uiiollier 
hundred miles IcudiJ uctoh« tliu level and barren Wiustcs of the Culora^lu iluAort, when, without 
other preparation than that niTorded by a belt of timber visible at the distance of many mileSi 
the traveller finds liiinself Htandin}^ upon the low, alluviid banks of a broad niid rapirl river, 
the waters of which are loaded witli a reddibh sediment, suggestive of the name it bears. 

Both portions of the route, the moantain and deaert, thoii^ contrasting ao strongly in their 
p1iysir;i1 r<'atiires, ar>' stirprlHiii^iIy liarmonioas in the deaolate moDotony of their geological 
structure and thuir animal and vegetable life. 

THE PBNINSULAB MOUNTAINS. 

Tbia mountain belt forms, in Sonthem CSalifornia, the main prolongation of the Sierra Nevada 

syctom, Htiil, to the oye of (lio common observer, would seem to bo it« only n-prcsentative, 
crossing a lino drawn eastward from San Diego towards the interior of the continent. As will 
be seen, however, in the description of the country bordering the Colorado, there are many 

other nnrl important mountain raiiftos which properly behuifx lo the Sierra Nevada system ; 
having much in common, both in their structure and trend, with tlie Peuiusular raugeSi and, in 
fhet, nniting with them at a point fbrther north. 

The frroat mass of the Peninsular mountains east of Sun Diego in rompnued of granitic and 
gnoissoid rocks, to the almost entire exclusion of unchanged sedimentary strata, or other forms 
of metamorphosed material than anch aa the former present. These granitic rocks, in nearly all 
localitiea, exhibit a common character, which they share, ns will be seen hereafter, with most 
of the granites of the other ranges of the same system on the Colorado ; tliat in, a predoniinnnce 
of the felspathic over the hornblendic ingredients, and particularly in the quantity of albito 
which they contain. As n consequence of their minend composition they are usaally tight* 
colored atid poft. yielding readily to tin- ilecoinposiiig action of tlie elements, and presenting 
few of the bold and picturetique escarpniuntn u.<ually a.>iKoeiatcd with mountiiin mn>iscs of like 
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nutgoitade. Little vegetation coven the tnifaoe of their slopes, sod their geological stroetnre 

may 1)0 rend nt n glance, even at tlie disianct.- i>f iiiiK --. 

I have mentioned a« proole of the difl'orcnt ages of this luouutHin system, and that which 
formi the coast line thronghoat the entire length of the State of Oalifomio, that the Miocene 
Tertiariea, cotniiosing »io largo a part of the co»i>t ranges, arc here, above the foot-hills, entirely 
wanting. This is true, without cxccjition. in all parts of the Peninsular monntains adjacent to 
the Fort Ygnou. and San Diego trail ; mid, iVom the recorded observations of others, we learn 
that aach is the case in all parte of the Sierra Nevada where theae mooataina have been eraaaed 

in tlio Ptato of California. 

lu 1855, when attached to the surveying party of Lieutenant Williamson, United Stataa 
Topographical Engineers, we eraesed the Sierra Nevada from the head of the Saeraneato 

valley to the vrdleys on Upper Pit river, witliout an\ where, after leaving the vicinity of Fort 
Beading, seeing traces of Uiooene Tertiary rocks. In our eubsequent examinations of the »\xia- 
luita and eaatem alopes of the Cascade mountains, we met with no strata of that age till we 
bad recroased this mountain chain in Oregon, and de:»cended into the Willuinetto valley. 
Thronghoiit flic whole length of the Sierra Nevada system, from the Houthern line of California 
to the Columbia, the Tertiariea of the coast cover its wcBtoni base, but are nowhere, so far as 
at present known, found erowaing its anmuiita, or resting in its higher valleys. 

On the western Imnler of the Colnrado desert is a series of strata which contain fossils re- 
garded by Mr. Conrad as indicative of Miocene age ; and at least one species, the gigantic oyster, 
{Otlna Titan,} characterisic of the Miocene beds of the coast. This formation skirts the east- 
ern bases of the I*eiiinsii!ar mountains in the same manner that those of San Piogo liorder 
thorn on the we^t ; the strata in both cases being somewhat elevated and disturbed, yet reach- 
ing but little way tip their sides, and being entirely wanting in the interval. These fiieta seem 
to prove cuticlusively that the Sierra Nevada was raised at a period considerably anterior to the 
elevation of the Coast mountains, aud disprove the statement of a recent writer that the latter 
are the older.* This author, as was previotisly mentioned, assigns to the elevation of the coast 
range a period anterior to that of the Sierra Nevada, placing it at the end of the Eocene epoch. 

The st iHiiicntarv rocks to which he refers are doubtless of different ages. Tlie wliito and 
red sandstones aud conglomerate contain lo iossils, but probably should be included in the 
same cat^^ty with the Miocene, Pliocene, and modem deposits which are found along the latet 

of the jUerra Nevada, where tin y liiivc lucii elevated at a c<>m]iarutlvely recent date. 

These strata furnish illustration of a truth of wide application, viz : that Hetkvaiion of mod 
tf our important mowaAitw ranges amnol le rtfemd. in a riwjk ejxuJi, but htu beat dm to a seriet 
dtvaiory paroxymu, or to proceeds of uphruvol, cvnlinvimj to act tbrmigh hug periods of lime. 

The mefamnrphic limestone, of which .M. Marcou speaks, is a conspicuous feature in the geo- 
lugictU structure ut most ut the numci'ous ranges of the Sierra Nevada system. It is usually 
asaociated with metallic veina, and, for reaaona that will be givmi more fVilly hereafter, I liave 
referred it to the Carboiiiferons epoch. 

The didcovory, by Mr. Blake, of strata in the 6icrra Nevada containing Eocene fossils, proves 
tba date of the principal elevation of that range to be anbaequent to the Eocene. Thia fact, 
taken in connexion with the relations which the Sierra Nevada sustains to strata known to bo 
of Miocene age, permits us to refer the principal elevatory paroxysm of this system to the in- 
terval between the Eocene and Miocene. 

Such facts as have a bearing on the elevation of the Peninsular mountains, subsequent to the 
deposition of the Miocene atrata, wiU beat be oommnnioated in connexion with the local ■ 
geology. 

cUurcDu'8 Ouologj' of Nwtb Aiuvlica, p. 19. 
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VICINITY UF SAN DIBOO. 

The traveller entering the liarl>or of Sun P'logo sees Itoforo liim a long lini nf t:ilile-ljui<l, of 
which the edge presentu a somewhat abrupt declivity, preserving a general purullulisin with 
the line of tbe beach ; its aiimmit elevated from two to three hondred feet above the preeent 
level of the ocean ; llic entire landsmpc devoid of trees ; the contour of the sar&oe, ^sible 
for mileai evet^'whore exhibiting a picture of moootonoiu barrenness. 

This table-land extends, without interruption and with a very gentle ascent, to the foot-Iulle 
of the Ponin><ul;ir mountains, a di.itanceof from twelve to fifteen luiies. Through thin plateau 
the Pan Dierrti rivi-r lias cnnicil a iiarniw nii<l winding valley, fnmi tlie point whore it issines 
from the hills till it reaches the uceun. On the »i(led of this valley tiic cut cdgea of the ntrata 
eempoeing tbe table<hind are very fally exposed. They eonnst of soft,, yeltowieh aaudctoiiea ; 
white, clialkdike, infusorial earths, ni)iifrli'riiorates and clays ; and include cnncrcf iotis ami thin 
bandfl of liincstono, in great part composed of shells, which arc frequently prvi«erved in a 
boantifiil and perfect condition. The beat expoeore of these foeeiliferooB bcd» is across the 
valley immediately oppusitc tiic mission of San Diego, and from this localiry T collected a largo 
number of species of both bivalve and univalve shells, and a single echiuodorm. Some of those 
species are new to science, but many are identical with those found in the fnsiciliferons portions 
C^the Miocene series further up the const. 

Tlie rocks represented in this si ction are probably eqnivalents of the midille and Bome pirt 
of the upper portion of the series exposed on the shore of San Pablo bay. Thoy overlie the 
masBive noo-fosailiferoas sandstones and whales of San Frnncisco, and are doubtless of the 
name age with a portion, at least, of the infusorial and fnsHilifcnnis depo<it> nf Monterey, Santa 
Jiurbara, &c. In looking up the valley of tbe riau Diego river the outcrop of a single stratum 
may be traced for several miles. The beds are thus seen to be entirely undistttrbed, all gently 
dipping towards the ocean. 

Following ap the San Diego river, about live miles above tbe mission, wo And it ist^uing from 
a narrow cation cut in a mass of aai;itic trap, which forms the first of the series of ranges com* 
ponng the I'eniuHulur mountains. By the protrusion of this trap the Tertiary strata have been 
somewhat elevated and riisturbed, tliou(;h in no considerable degree metamorphosed. I am 
inclined to regard the trap e.\pO(<ud at this point as much more modem than the great matts of 
the moantain system with which it is c nmccted, and its eruption as marking a paroxysm of 
elevation long subsequent to the upheaval of the chain. The existence of masses of modern 
trap along tbe bases of the different ranges of the Sierra Nevada system — a fact to which I 
shall have oocasiott to refer repeatedly In treating of the geology of tbe banks of the Cdorado-^ 
has .-femrMl to me of especial interest, as showing the confinned and comparatively reoeot 
action of disturbing and elevating forces along these ancient lines of upheaval. 

SAN OIEQO TO THE DESERT. 

A mass of trap, similar to that just described, is seen in passing from San Diogo to San 
Pasqual, near Penasquitas. The Tertiary strata are there upheaved by it, but are not again 
scon, going eastward. From San Pt»«qual the trail passes over a high ridge, from which the 
ocean is distinctly visible. This ridgo is composed of gray felspathic granite, traversed by ' 
veins of felspar of great size. These often include large quantities of schorl, frequently 
exhibiting handsome crystallissations. 

On the east side of San Pasqual mountain we descended to Lagnoa, a valley on tbe Paciflo 
tM» of tbe main divide, and drained through a canon cut in a portion of the San Pasqual 
moantain. From Laguna, continuing eastward, the road follows np a valley to the third rttnge 
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from the ocean. Tliis range, liko the two before piuned, has nonrly a NW. and 9E. trend, 
and is compoeed of gray granite and mica slate, truvcrtiod liy veins c)f fislspar several feet wide, 
which nro visible for long distancee. The felspar in pinkish whitoi in iai;ge tabular ciyatale 
Gontaiuing schorl. From the snmmit of this range we descended into the beanttfhl valley of 
Santa Iimbel, which, surroiin<lcd by pictureaque Bummits, with itd green meadows and beautiful 
group:* of o:ikt4, pre:<etitcd a charmiqg picture, coatrasting strongly with the general sterility 
of the surrounding region. 
From "Warner's Ranch" the road leads by a gentle ascent to "The Oaks," the divide 

between the waters of the Pacific and the desert. From tliis point to Curi-iso crrek wo fol- 
lowed the windings of the draining stream, which gradnally becomes more intermitting and 
alkaline, ontQ it entirely distippcars in the Nods of tlie desert ^ronghont this dtstaooe the 
geological features nf the route remain coostantly the same ; the aspect of the coontiy becoming 
more barren and repid-iive at every step. 

'Terliartf slrala. — Approaching CurisAo creek, wc saw, for the first time iu many days, strata 
of vnchsoged sedimentary rock. These conrist of shales and clays, of a light brown or pinkish 

color, forming hills of considerable m:ij^nitu<l<! at the base of the mountains. From tlicir soft 
and yielding texture they liave been eroded into a groat variety of fantastic and imitative 
forms. This series of beds has been greatly disturbed, in many places exhibiting lines of 
fracture and displacement. Where tliey are cut throuj^h, iu the bed of Caris<o creek, they 
contain concretions and bauds of dark brown ferruginous limestone, which include large 
numbers of fossils, Otireaa and Anomiaa. Thnso have been already described by Mr. Conrad, 
and are considered of Miocene age. In the doliri.n nf these shale beds I fonnd frngmcntsof the 
great ovfiter. (Oxlrm Titan,) clianieleristic of the Miocene beds of the ("alitoriiia cunst. 

A few miles north of this point similar strata, probably of the same age, were noticed by 
Dr. Leoonte, bat there tbey contain Onathodon, an eetoary shell ; showing that the portion of 
the desert where they are now found was onoe covered by brackish water. 

THB COLORADO DESERT. 

That wliirh is called by courtesy Carisso creek is osnally, throaghnnt the greater part of its 
course, a dry ;:niveliy or sandy trough, which in its form gives evidence of being at times 
traversed and tloiMlcd l>y a stream ot' water. It is the natural avenue of csea|)0 for the rain 
which falls over n large area on the eastern slope of the Peninsular mounttiins ; and along its 
rocky bed, beneath Ae sands, « meagre and atkidhM stream at ail times percolates, rising at 

intervals tn the snrfnce. and saving from absolute death those u lm are ci milcniiied to traverse 
this inhospitable region. This stream makes its last appearance near the staliou-hoose at the 
edge of the desert, where, for a few hundred yards, it flows over the sands, encrusting them 
with the salts it holds in solution, and is then absorbed by the porous SOiL The continuation 
of its IhmI forms a broad and dusty avenue, cut through the accumulations of debris washed 
down from the mountains above, and gives easy access to the plains which constitute the 
desert proper. At rare and uncertun intervals a wild and impetuous torrent, eanaed by some 

storm in t)ic mountains, rushes through this excavnt-il . hannel and spreads it.self, with a vast 
amount of gravel and sand, over the surface of the du.sort. Yet so infrequent and fitful arc 
tiiese supplies of water that they fhil to redeem any portion of the wide area into which they 
flow from the stern and unrelenting steriiily Nx hieh there reigns su[ireme. 

The flanks of tho mountains and the slopes of the higher lands which surround the Colorado 
desert, as well as those which lie in and about an extensive territory bordering the Colorado 
on either side, are marked by those dry wator-courses, which have received from those who 
arc most famili-ir with this region tlio technical name of 'Ssaslios;" in Spanish they are called 
"urroyos." They form a striking feature iu the topo^niphy of tho country, aud arc generuliy 
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formed by sodden storms bursting upon surfaces covered with looee mat«rial, bat bare of vege- 
tation. 

EiiKTjjing from the hv(] of Curissu creek, wliore its walls aro formcil of frrcen. pink, l>rown, 
aud wbite marls — thu aeriea ul' Miocene strata already mentioned, whicli are filled with shells 
and platai of aelenite— tha road, eroamni; the deaert, daaoeoda for many milea along the slope 
formed by the materials waahod down from the mountain. These materials consist of ropre- 
•eotatives of the granitic rocks of which I liave apoken, with the addition of fragments of mota- 
aorpbie silicioiu alaCe, aod • highly crystaliine bine, or white UaestoiM. The blodn whidi 
strew the surface in the Tictuty of the mountains are ^ent>rally angular, and fireqnently of eon> 
aiderable size. Further out in the desert they are smaller, and are usually rounded, evincing 
in their form the attrition to which they have been subjected daring their transport. Most of 
the atones which cover the anrfiiee are poliahed and blackened in a peentiar manner, many of 

them reflecting the tuin'w rays like glass". All have been exposed to the action of a common 
influence, by which they have, in some cases, been curiously weathered and erofled. The blocks 
of limeatone have been moat albeted hj thia inliaenoe, and the anrfiMses of all the caleareooa 

fragnieiits are c:tphi.-<l into singular atul Honiotimcs bcautifiit figures. This is probably in great 
degree owing to the action uf drifting sand, aa we find nowhere else, upon simiiar material, 
expoaed to ordinary weathering, a like efliwt prodnoed. 

At Gariaao creek we were at an elevation of iiLout four hundred and fifty feet above the level 
of the sea. Within the first twenty miles after leaving the base of the mountains wo had 
descended nearly to the sea level, and had left behind as the accumulations of boulders and 
gittTel, and had come on to the fine alluvial clays and aand which form the desert anrfiKW for 
the greater part of the distance between the peninsula Sierra and the Colorado. 

This depressed area doabtleaa exliibits nearly the same features that it did before it was 
elevated to ita present lercL It ia everywhere nnderiaid by a aeriea of Tertiary atrata, probably 

continuouii with that containing the Ostreas, Anoiiuns^ xm<\ Gnafhcxhm.i, about the mouth of Carisao 
creek, and of Miocene age. The fossils I have enumerated prove the strata which include them 
to have been, in part at feast, deposited in brackish water, ahowii^ that the area of the desert 
was then occupied by a narrow arm of the sea into which was poured the fresh water drainage 
of a large surface. In other words, that the present golf of Califomia formerly extended mach 
further north than now. 

The Tertiary strata underlying the central portion of the desert are fine daya and sands, and 
are doubtless the sediments tloposifed from cotnjiaratively deep and still water, precisely such 
aa are now being deposited at the head of the Gulf of California. Like them, too, they are with- 
ootfeeails. 

A portion of the Colorado desert is imav -.i arcrly Iii^;lier than the sea levl, nnil wo huvo 
evidence that since the retreat of the Oulf much of it has been covered by a continuous sheet 
of freah water. The evaporation of moistnre baa, however, in modem times, exceeded the 
pradpltatioB, and most of the surface is now constantly dry; though at the lagoons tiiare still 
remains a miniatore representative of the wide-spread fresh water lake which onoe oocnpied 
the area surrounding them. 

From Sadrattf a Walla to the Alamo Ifocho, a distance of nearly forty milea, we were almost 
constantly travelling over a surfiMje strewed with fresh water shells — Anofhmta, Planorhiti, Phj/sa, 
&ad Amnicola — showing plainly that we were traversing the bed of a former lake. These sheila 
are very abondant, the ^mnlDoia being sometimes drifted by the wind till they eover and whiten 
the ground, and look like miniature snow wronths. They have generally lost their epidennis, 
and the Aaodohiaa are oOBsiderably broken and decayed, but on the whole aro so well preserved 
that it seems impossible that many years have elapsed since they were inhabited by living 
animals. 

Through the depressed portion of the desert New river, which has been already fnlly des* 
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cribed, aometimet flowv. This itream it formed hj the sarpliii water of the Colorado, which 
occasionally, duriug tlie ^^ummer freshet, overflows the banks aud runs northward towards the 
lowest portions of the desert, which are mnny feet below the i^urfnec lovel of the river. 

The soil of the area of which 1 have spoken is tine, rich, and deep, and wants only a supply 
of wiatw to eaelaiii a vigorous growth of vegetation. 

Alonf^ the banks of New river we eaw the stems of "Careless 'Weed," wild sunflower, At., 
which had grown up subdequent to the last overflow of the Colorado, a few years since, and 
which had attained a nu^itnde I have never seeo elsewhere exhibited by aoy annoal planta. 

At Abimo ifocho we reached the eastern border of the dry lake, and rose on to a terrace com- 
posed of fine stratified clays, covered with small rounded pebbles, which include repreeentatives 
of many rocks subsequently found in place on the upper Colorado. Pebbles of ibis character 
cover the desert surface un buth sides uf the river, exoept when OOOOpied by mountain chains 
throughout the lower five hundred miles of its course; and, as oiur labsequont observations 
conclusively demonstrated, a largo part of them have been removed from the caflons tlirougb 
whioh tlie main stream and its tribntariee now flow, and have been transported by its waters 

often many hundred miles from their point of origin. 

The route from Alamo Mocbo to the Colorado exhibits few points of geological interest. The 
road runs either over the gravel<«overed terrace jut mentioned, or detoending to a hmer level 
traverses a surface of more recent material formed by the action of streams which have cut 
away the higher and older portions of the desert. The superficial phenomena of the Colo, 
rado desert, the large area which it includes, formerly covered by freeh water, but now dry, 
the character and origin of the transported materials, which etrewthe older desert sorfaoe, the 
pliVHii al conditions with wliich both were associated, are matters of peculiar interest and inti- 
mately related to the wonderful phenomena of the surface geology of the country borderiug 
the upper Colorado^ and in that oonnezioii will be igain leferred to. 




CHAPTER III. 



GEOLOGY OF COrXTRV BOKOKHIXG THE LOWER COLORADO. 



GtwntAi. rEATiura or roi.o»»i>o nttiM. — DwitiiT pi.aimk akh met wmiK or «ini-vT*iiiii.— Volcaxh' < !nii.>i-Ti;n or thk district. — 
Local uioixkt. — Voith or Tin coLokAix) to rotr tcma. — TkAjiiPoar a»d uiiroiuTinH or Kii!>ii««>r iiir rrnt nivicii. — t'owt 
TDMA.— Pearu auuk— Uiohlt oomho rawavaiM, TaAonTHii a*d TvrM — ExpummIi r*fB.— aMam— a«bD, coma, 
ma, am im» «v nma rum.— Canuar naK.— Tnaaaaa ammm 
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■M m Mifana— ■■aoM. M aa pw aat MnroTAiM axd ealHL— Tnnan nuBMHiMiiM naniiiiiiiBi 
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GENERAL FEATURES. 

Tbe geological Btructure of the banks of tbe Colorado, from the Black calioD, Dear the month 
of the Rio Tirgen, to the head of the Oalf of California, thonjrh exhibiting eonaiderable loeal 
divenity, hns a cnrnmoTi rhnmrtor tlirnnf;hniit; n charartor sliarcil by all pwtl of a wido area 
bordering the Colorado thrnnfrh the lowest five hundred miles of its course. This area is 
bounded on the west by the peninsular extension of the Sierra Nevada, and on the oast by 
i^ovoral ranges boloqpDg to the r<nnic .system, of which the Ifojuve and Black mouiitjtins, the 
Ct-rbat, and. jierlinp?, even the Aqtmrius ranpes, may bo considered exaniplt's; the moun- 
tains of Sonora uud those crossing the Gila cast of Fort Yuma holding the same relation to the 
aovthern portion of thia area that the former ranges do to the northern, aome of them being 

but the southeastern prolnnpation of the name lines of upheaval. 

As a whole, this area is one of depression; a synclinal trough lying between the principal 
moantun ranges I have mentioned, the lowest poaitiona of which are acareely elevated above 
the ocean level. It n continuation northward of the great valley, if SUch it may b« called, 
BOW occopied by the Gulf of California. It is only, however, when viewed as a whole, and 
taken in connexion with the great phj'sicul features of the region which Hurrounds the trough 
of the Colorado, that it deserves the term I have applied to it; and th» traveller who paaaes 
thronph it, unle.*s rarryinfr fmm !*ide to nide a line of barometric obsnervalions, will be very 
likely to be deceived by the local variety which its surface prcscnt<t, and fail to receive a just 
fmpreasion of ita general oon6garation. The greater p«rt of the aarfiice of the Cdorado baain 
if! ronij>ri*eil of arid .«and or gravel plains, exhiliitiiijr but little variation of level, of which the 
Colorado desert, and that lying east of the Colorado and south of the Gila, ("the great Sonora 
deaert,") afford the moat atriking examples. Theae plidnt are enckeed in a net work of- hare 
and rugged mountain chaina, not of great altitude, but exceedingly pictarcsquo in their out- 
lines. Of these chain-), the most important and most continuous have the northwest and south- 
east trend of the Sierra Nevada system; the others are but interlocking !»pur.<; the whole forming 
a series of isolated basina which nanally are longest in a northwest and southeast direction, and 
of wliieli tlie iJtirfare:< composed of pravol or Hun<1. form the il'M it plains before d^'M rilifil. 
Into this labyrinth the Colorado pours, as it issues from its trough cut in the groat table lands 
which skirt the western baae of the Rocky monntaina, where it takes its rise. Doubtlem in 
earlier tmtci* it filled these basins to the luitii. thus irri<^atinir and enriching ail its course. 
Jo the lapse of ages, however, its accumuhited waters, pouring over tbe lowest points in tbe 
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barriers wbidi opposed tbeir progress towards 4be sea, bave cot Aenoi down from summit to 

base, formin;: tlint rcmnrkiihlo Rcrics of deep and niirrow cr.nons tliroiiph wliic h its turliid waters 
now flow, with rapid and almost uiiobstrticted current, from source to mouth. Tbe effect of 
• tbe removal of tbe barriers whicb once ebedced tbe flow of tbe Colorado bas been to eonflne tbe 
stream to the channel occupied by its carrent; to limit its vivifying influence to n narrow mar> 
gio along the banks, leaving the open areas through whicb it flows — and which were once lakes 
and afterwards fertile valleys — arid and sterile waates. Instead of the broad sheets of water 
wbich once, by evaporation, filled tbe mr witb showers, covering with verdure all the southern 
portion of the " (h vai Hasin," it now prct^onts but a nurrow thread bastening to the Gulf, and 
yielding uimust no moisture to the region through whicb it flows. 
The monntatn cbains tbat traverse ibe Colorado basin exbibit tbrongbont a marked similarity 

of geolopica! strncfurc. Tlio more important ranges are, in great part, romposed of granitic 
and metamorphic rocks, similar to those which form the mass of the Peninsular mountains. 
With these are associated nearly every known phase of empted material — porphyries, trap, 
tradiyte, obsidian, tnfa, i^coria, &c., in endless variety. Some of tin volcanir products are 
evidently of modern date, and show that the eraptive forces which have left on all tbat r^OD 
socb surjji i.vinj^^ evidences of their energy were bat recently in vigorous action. 
The Bolfatara west of the mouth of the river, and the mad vdoanoesof the desert, prove 

that the fires bt lnw are not yet wholly t xlingiiitihcd. 

The general features of the Colorado basin seem to have existed previous to the deposition 
ef tbe later Tertiary strata, for neariy all ito aren is underlaid by rooks of that age, which, 

though f^enerally covered and roncealod hy Quatrrnary deposits of gnvel and Band, are Upheaved 
and metamorphoeed around the bui^cs of most of its mountains. 

LOCAL OEOLOOY. 

MOOTH OF IBS OOLOBADO TO FOBT TVIU. 

The geology of that part of the valley of the Colorado lying between Fort Yuma and the 
Gulf is precisely that of the Colorado desert and of the country south of the Gila. There are 
broad plains of gravel and sand, from wbich rise here and there detached mountains of moderate 
elevation, like islands from the surface of the ocean. Through this area the river flows in a 
tortuons thnnnel, widening near tlio month, and, as its waters arc checked in their flow, 
gradually depositing the matcriui held in suspension, forming wide stretches of monotonous mud 
flats. At Fort Ymna and above, tbe sediment coneists of fine micaeeons sand and ted day, 

and at all (seasons of the year exist-s in such quantify as to render the water both red and opaque. 
Throughout several hundred miles of its course the river alternately, with the seasons, deposits 
or removes tbe material it bas eroded from ito disnnel in tbe highlands above. As we approaeh 

the mouth the sandy portion* of the sediment are first deposited, forming the bars wbich every* 
where obstruct navigation. When it meet^ the tide water of the Golf the finer and more argil- 
laceouB portions alone rmaaiD In sospenslon, and these, when permitted to settle to the bottom, 
form the broad surfaces of mnd of which I have spoken. 

Fort Yama is built upon a prranito hill, wliirh projortr; slightly above the more rerent strata 
snrronnding it. Pilot Knob und the Uluck mountuin, lying west of the fort, arc similar granitic 
masses of greater dimensions. The view eastward is limited by two ranges of monntains, mark- 
ing lines of iif)]ioava]. wliii'h, rnnning northwestward from So n o ra, OfOSS the Qib many miles 
above its mouth, and the Colorado at some distatieo aliovo the fort. 

THB PURPLE HILLS. 

Twelve miles above Fort Yuma the Colorado issues from the first of the series of passes 
wbich I have spoken of as giving character to ito coarse. This pass is cut tbrotigb the most 
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southwesterly of several neighboring and parallel ranges, to which, from the general color 
they ezbibit, the name of Pnrple Hills was giTen. They are composed of granite and mica 
slates, as^ioriated with which arc purple porphyries and trachytes, in anfficient quantity to 
impart to them their prevailing color. Where we passed through the fint of these ranges, it 
haa nearly a northwest and aootheast trend, and in the immediate yidnity of the river is oom- 

poeed of a gniy, massive granite, wliicli, yielding soniewlmt readily to the action <^ the ele- 
ments, as most of the granites of the Sierra Nevada system do. has formed slopes reeeding from 
the river, giving the paaa an outline atrikliigly in contrast with that of most of the c^Iodb cut 
in the porphyritic rocks higher up. Boot Mountain, a prominent peak in this range on the 
east side of the river, is composed of trap. 

Traversing Explorer's Pass we entered an oval Talley cut in Tarions channels by the river. 
Of this valley the higher portion is ooenpied by beds of gravel deeply cut by washes and cov- 
ered with the giant cactus, (Cerevs rfujovfetix,) ami otlicr oliarnrfcristir forms of the vegetation 
of the desert. The gravel beds are madu up of material of two dilVcrent classes: first, angnlar 
fhgmenta of granite, trap, porphyry, Jfcc, brovght down from the neighboring hills, and form- 
ing long slopes about their bases; second, rolled ami nuni'led pebbles of varinns sissea, Com- 
posed of all forms of erupted rock, with silicified wood, jasper, chalcedony, and occaaiooally 
chert Gontainii^ corals and crinoidal stems; the latter derived, aa I snbsequently ascertained, 
from the Carboniferous limestone many hundred miles above. The channel of the river, 
where it cuts through the second range of the Pnrple Hills is bordered on either side by walls 
of trap, trachyte, and porphyry, exhibiting a great variety both of color and consistence, 
though pnrple trachytes and porphyries predominate. Toward the iij>per end of this passage 
the scenery becomes boh lor; the hills higher and more cragpy, siiouing considerable variety 
and contrast of color. The materials which compose them are porphyries, trachytes, and 
tofta, pink, pnrple, white, blue, yellow, brown, Ac. The colors are all vivid, and obscared 
by no vegetation form a landscape very difTerent fro'hi any before presented to our eyos. 

Proceeding up the river we traversed another valley similar to the one just described, bor- 
dered on the east by the desert, with its cbaraoteristic geology and botany. We then entered the 
pass through the third range of the PaipleHiUsyWkicharo here, however, not ; nr| h , but gray; 
being composed of mica slate, with conspicaoos veins of qoartz and hornblende. Many parts 
of the Purple Hills are rich in metallic minerals. In the second range a vein of argentiferous 
galena has been opened by Mr. Halsted, of Fort Tuma, and promises welL In the immediate 
vicinity of the river, the third range of the Purple Hills alTords (he most unmistakable evi- 
dcnce of the existence of valuable minerals. Gold, copper, iron, and lead are found there; 
the gold in small qoantities, and probably not in such abundance as to compensate the miner. 
Some of the veins of copper are, however, rich, and have already attracted the attention of the 
residents at the forL From the claim of Messrs. Hooper, Halsted, and Johnson, I received 
specimens of embesite and black copper, not inferior in quality to the ores from the copper 
mines of the Oila. 

Above the mica slate hills, the red, white, green, pink, and blue tufas, porphyrias, and tra- 
chytes, described m occurring below, reappear, giving the same fantastic appearance to the 
scenery. These rocks, with trap and scoria, extend from the river to Chimney Peak. 

Chimney Peak is a remarkably picturesque donblo pinnacle which crowns a mountain ch'iin, 
probably the northwestern prolongation of the middle range of the Purple Hills. Like the 
other peaks of the range it is composed of trap, and aflbrds a striking example of the tendency 
to form columnar summits exhibited by all the mountains of this vicinity. Dome monntain on 
the east of the Colorado, present the same features in nearly an equal degree. The mountains 
which have this form are all trappcan in character, and donbtlera owe their peculiar outlines 
to the manner in which this material yit hls to the action of the ch monts. The trap is uanally 
ore or less columnar in strnelaro, the cleavage planes which bound the oolunms being peipon- 
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dicular to the cooling surface. When, as most frequently occurs, these planes are vertical, by 
the erosion of rains and flowing streams, perpendicular walls are formed, and large inaRsea 
usually exhibit mural faces. This will account for the peculiar outline which many of the trap- 
pean summits of the mountains of the Colorado basin present. Their groat altitude, as com- 
pared with the mass of the ranges which they crown, is doubtless due to the resistance ofTored 
by their material to the atmospheric influences which have removed perhaps several hundred 
feet of the more yielding tufas and trachytes once surrounding them. 

About the bases of some of the isolated mountains of the Colorado basin the material 
washed from the sides and summits has accumulated, and where these detrital slopes have 
been opened in the bcdn of the "washes" I have described, I was able roughly to measure 
the amount of denudation the mountains had enficrcd. From these data it would appear that 
many of them have once been fully twice their present siao. 

At Precipice Bend and Barrier islands the river impinges against huge tnawcs of red tra- 
chyte, west of which the highly colored rocks before described arc very conspicuous, and 
estcnd for many miles along the base of Chimney Peak range. 
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A mile or two above Barrier ii»lands are high perpendicular bluffs of stratified and consoli- 
dated gravel, forming a conglomernto of great thickness. The upper part of these hills is com- 
posed of unccmentcd gravel, and is continuous with tho desert surface, which here forms a 
mesa about one hundred and fifty feet above the level of the river. The consolidated portion 
of those bluffs is horizontally stnitiiicd and not at all metamorphosed. Its constituents do not 
materially differ from those of tho gravel above. They are rolled and angular fragments of 
porphyry, trachyte, trap, scoria, jasper. <fec.. in groat variety, cemented by carbonate of lime. 
It may not bo posisiblo to determine the exact ago of these beds of conglomerate, bat I am 
disposed to regard them ns entirely Quaternary. 
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A portion of the TortUtrj Miies which underltM most of the Goloradabuin doaely reiemblM 
this deposit, being composed of similsr materials dorbtless acewniihited ouder the some phya* 
ical oonditiooa. But in most of tho exposures of tho Tertiary conglomeratos thoy aro much 
more metamorphosed and coD»olidii.ted tbao those under considoratioa, and aro associated with 
infiiflorial strata, which are here wanting. I have been dispoeed to regard the stratified gravels 
exposed at Cooghiraerate Blnffa, as well as those which underlie the desert Hurfaces of all tho 
subordinate basins traversed by the Colorado, as accuinulations of materials transported by its 
waters, or derived from the adjacent mountains, and stratified in the bottoms of these basins 
when ooonpied by bodies of water. The Colorado having since greatly deepened its channel, 
the materials formerly deposited by it are now left etauding in high blufl's on either side of itA 
course. 

A few milea.aboTe Conglomerate Blnfib, (Camp 17,) a high crag overhaoga the water on the 

east side of the river, composed of stratified conglomerate, similar, in general character, to 
that of the blufEs, bat metamorphosed, greenish in color and highly inclined. This conglome- 
rate is overlaid by a thick bed of porplish trachyte, which has apparently been the agent of 
its metamorphosis. 




This bed of oonglomerate I was at first disposed to regard as identical with that ibrming the 
blaSs below, but snbseqaent observation led me to consider it the equivalent of the metamor- 
phosed oonglomeratet) exposed at various points higher up the river, which are older than the 
quaternary, being probably the representatives of a portion of the miocene series of the Cali< 
fomiao coast. 

We here obtained a fine view of s remarkably picturesque chain of mountains on the west 
aide of the river, stretching away toward the northwest. It is crowned by a range of pinnacles, 
not unlike Chimney Peak In form and apparently composed of similar material, which suggested 
the name given it of Spire range. This diain bean an intimate relationship in its geological 
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Btmetnre, ita trend, and poaHien to Ohimn^ Fade raiiga, narking, bowaTar, m diatinct Una of 

upheaval, perhaps but a continiuittoti of tlm more northern ranpe?* of the Purplo Ililb. 

The river here beads abruptly to the eu4t aud skirts the hmo of another prooiiDent and cod* 
tintioiis range of monntaina, which it barata through at Porphyry Gate. That portion of thia 
ehaia which lies west of the river is composed of porphyries, tufas, and trachytes, of which 
the prevailing color is a dark browoiah purple, and hence they have received the name oi 
Chocolate mountains. 

The dilb whiok border the river at the point where it passes through this range are of 

similar compos'ition with the western portion of tlio chain, that on the right hank consisting of 
a deep parple porphyritic trachyte. In the middle of the stream stands a picturesque conical 
rock, composed of purple trachyte, and called, from ita form, Light'hoaae rock. The adjacent 

hills upon the left bank are formcil of trachyte, porphyry, tufa and volcanic conglonicrato, of 
varied colors and consistence, closely resembliug the colored rocks of the Purple liills. In 
tbeie hilb I discovered a eeriea of highly metamorplioaad red aandetonea, very diatinctly 
atratilied, the atrata atandiog nearly vertical. Whore most changed these beds geerncd to bo 
converted into purplish trachytes and porpliyries, similar to those which I have described as 
characteristic of this range where we had before observed it. At the time ot making these 
obeervatiom I waa entirely unable to determine the age of tbeaa atrato ; but to whatever epodi 
they might belong, I waa disposed to consider them as the 8onroefW>m which had been derived, 
by fusion, a portion, at least, of the purplish tnichytes and porphyries so characteristic of tlM 
region I had recently traveraed. Long anbaequently, when we had left the baain of the Colo- 
rado, and had dci<ccndod from the surface of the high table-land lying oast of it to the bottom 
of the Great Canon of the upper Colorado, in the red sandstones and shales which there form 
the base of the sedimentary series, I thought I saw the equivalents of the sandstones of the 
Ohoedato mountMna. Some (tf the tufaa about Porphyry Qato are highly charged with alkaline 

Wilts, and their decomposed portions frequently contain plates of solcnito. 

Eastward from the point at which the Colorado cuts through the Chocolate mountains they 
aaaume a new aepect. They are no longer purple, but gray, and are composed of gneias 
traversed by veins of granite and <inart;'. The gnuissoid rocks are frequently foliated in 
structure and much convoluted ; even a hand t"|)ecimen including curved layers of hornblende 
and felspar with veins of quartz, well representing the structure of the chain. The aspect of 
theae rodca la anch aa to lead an obaarver more readily to roiSsr them to a metamorphie origin 
than any other graiiitir rocks seen on our route. 

At Camp 18, located near the base of the granitic portions of the Chocolate mountains, the 
Quaternary atrata are very fully expoaad. They oonaiat of beds of gravel and aand with brown 
and white clays, which form low table-hills, extending as far as the cyo could roach toward 
the east in an accurately horiaontal line along the mountain bases. The sides and summits of 
those terraces are covered with rolled pebbles of various sizes, packed ao closely as to occupy 
the entire surface. The harder of these pebbles are curiously polidied and bladcenedf as 
though with plumbago, while the softer ones, particularly those composed of limestone, are 
etched and eroded much in tlie same mauner as those found on the surface of the Colorado 
deaert. Thia eflbet nay be due to blown aand, but at preaent no aand ia here viaible, and the 
eroaion aeena rather attributable to chemical action. 

GBBAT COLORADO TALLBT. 

for aeveral days after leaving the Ohoedato monntaina we were occupied in craning a braad 

valley, of wliirh the geological structure exhibited a perfect monotony throughout. On either 
side of the river are broad, gravel, desert plains; that on the southeast occupying all the 
mtervd between the parallel rangea <rf the Ohooolato and Monument mountains. The surface 
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of tills plain ii aibont one bnndred feet above Ihe level of tiie river, aod the blvflb Ibrmed bj 

the cut edges, limiting; thu bottom lands, are composed of gravel, emd, and clays; sometimes 
partially cemented by lirue. In tills, aa in most of tlio subordinate basins traversed by the 
Colorado, ita courise is exceedingly tortuous; and as the water level is subject to great oscilla- 
tions the channel is constantly ehanging, and the sediment, with which its current is always 
loaded, iindcr^'oing dei)<)sitiou or removal. TIr' sections of these alluvial deposits formed 
along the channel atforded me, at the time wo passed — the water then being at ita lowest stage — 
many tostnietive ezamplea of the mode of fimnaiion of fidee bedding aod orosa ilntilioatioa 

BO frequently observed in the older rocks. Several sketches illustrative of tiu* BOljeoti aod 
taken from my liote<book, are given in the accompanying wood cuts. 



Fig. 3. wnoN or aucvial iukk or m ooiAiuiio, 
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a Old Iiank covered with snuiU willnwi;, rcceiring nddiltaM fton mnwlhn vlHBMt> 

h New bimk. or mnA Imr, <-riiiw otnttilli-^l, Mng added to c 

e Pti w tit iliaiiiul luoviDR finm a t.i ./ ; tin- ■1"1(<hI line ri-|irii«'ntlnK the mirfii. > tli. -tf-am. 
d Oldest lank. ln'inK now cut nwnr I y ciimint. corerod with large cott«nwix«l ,-»n<l willnvrn. 

Sections like this are not unfrequeotly exposed, where the present stream has cut across its 
former bed — ^flowing from a to d!, and crossiDg e. 

The nature of the sediment deposited, whether clay or sand, dependw upon tlie velority of 
the water in which it was suspended. The bayous and deserted channels, in which the water 
bss very little motion, are gradually filled op with argillaceosa NdiBOnt, wbilethe first deposit 
made by the current water, whea its motion is bvt partiallj arrested, is landT— ^ in tbe 
formation of sand bars. 

The altcrnutious of strata of clay and sand which compose the alluvial banks are simply a 
recordof the varying velocity of the onrrent which deposited them. Not unfrequently I notit^ <! 
in a sootinn of the hunk a thin stratum of clay which, when it formed the surface layer, li i l 
been exposed to the sun's rays, and had cracked aod contracted till its fragments were widely 
4 i. 
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separated from each other; Band had subsequently been deposited upon and around Uiem, and 
now the eat edf;c of tlie stratnm appeared only as a line of detached and imperfectljr qoadran- 
gnlar maasee of clay in a mad bank. 



Fl^ ..I V . HAC'KKD cniAnii «r mux m auxtial buhl ot oouwam. 




Btmtilied mnd. 
h Dotacfaad nuHMt of dar, fixamly luiltod. 



The bottom landa of the river here, aa below, are in many localitiea fertile; bat are genenllj 

charged with alkalies, wliii-h frequently appear in the furni of a snow-like eflloroticence on the 
sarface. Where tlioro is little alkali, the Indians bUcccssfuUy cultivate corn, beans, pumpkins, 
wheat and melons. Little rain Iklls here, and the neceaaary noirtare is supplied to the calti* 
vated lands from the uniaial overflow of the river. If a larger amount of water could be 
aecared at intervals throughout the season, by irn'i^ation, a portion of the salts would be 
removed, and much of the alkaline soil bo redeemed from its sterility. 

HxVLF-WAY AND HIVEKSIDE MOUNTAINS, 

Tlieso mountain^ do not cross the Colorado, but tlieir eM.«tern bases are wasjied by it for 
many miles. The iialt'-way mountains we hud little opportunity to examine j but tho spurs of 

this range which reach the river are composed of coarse, gray, felspathie granite, with masses 

of dark eellular tru|). 

Riverside mountain exhibits a greater variety of constituent material than any other range 
which we had an opportunity to examine. It is composed of granite, gneiss, mica, and taloose 
Blatc, bawiltie and amygdaloid tra[)s. witli ina-ses of ijuartzite and veins of quartz. With the 
micaceous and tolcoso slates are associated highly crystalliue limestones, blue and yellow in 
color, and containing? many veins of iron. These latter rocks are all, donbtlesB, metamorpbio 
in ohavacter, imd I have supposed them to be the representatives of tho Palaeozoic limestones, 
micaceous grits, and perhaps dolornites forming the talde-Iands east of tho Colorado. 

This group of rocks compotiing the Riveruide mountain is Bueh as leads me to suppose they 
will be found to contain rich mineral veins. I had an opportunity of examining only a very 
small portion of the range, but I shall be surprised if pold, silver, and lead arc not found in it. 
Iron and copper are known to exist there, and the rocks which I have enumerated very closely 
resemble those cootiuning the anriferoas veins of California. Argentiferous galena is contained 

in greater or lesjj quantity in all the ranges of this system, from Sormra mn tliward, wherever 
the granitic and metamorphic rocks appear. In the porphyries, traps, trachytes, and tufas 
which, over large areas, replace or conceal the metaHifbrons rocks to which I have referred, I 
was able to detect no metallic minerals, i \ < > j i black oxide of manganese, and cobalt. 

The variety of materials which compose Riverside mountain is made evident by the striking 
contrast of colors which they exhibit This monntain is entirely destitute of veget+ition, and, 
when seen at the distance of several miles, the patches of purple, brown, blue, ash, cream, 
red, &c., form a pictiiro whicli would scarcely be eacaggerated ilT reprseented by the adored 
diagrams of the gcologicid lecture- room. 
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When t1)c mountain is illnminntcd by the rising or aelting ran this variety of color produces 
a novel and ple.tsinf^ efTcct, redeeming, in snmo degree, the scsDe from the aspect of ateriJity 
and desolation which it would otlit-rwi»;o bcur. 

MONUMENT MOUNTAINS AND CANON. 

For Heveral miles above the Bivorside mountain, the Colorado is bordered by tlie liluflB Tormed 
by the erosion of the desert plain. Thej are oompoeed of oonglomerate, sand, and clay, but 
slightly consolidated and entirely undistarbed. In fomc placed the upper stratum, forming the 
dui^ert surface, is fillt'd with nodular cnncrcfions of culcarcous tufa. At IJoaver island we reach 
tlie fcKjt-liills of the Monument mountains. The immediate bunlcH of the river arc compoticd of 
strata of a peculiar tufaccoos conglomerate, apparently formed of volcanic ashes stratifled by 
the action of water, above which arc layers of white infusorial cartli and bods* of gravel and 
sand. Just above the head of Beaver inland these strata are seen, much disturbed and meta- 
morphosed by masses of trap that have been thrown np into low rounded hills. 

Corner Rock is a largo mass of niotamorplioficd ronp;loinorale, a portion of the series wliii-h I 
have just described, against which the river impinges, and by which it is dcHoctcd from its 
ccnrse. The conglomerate is overlaid by a thick bed of dark bine bataltie trap, which has 
here been the agent of metamorpho.*!i,'i. On tlie trap lies a bod of Quaternary gravel. 

Tbe series of strata exposed in this vicinity, including the conglomerate and the chalk-like 
infusorial rocks, I have supposed to be older than the beds of gravel and sand which border the 
river at so many points below, and to represent the Tertiary' epoch. I shall have occasion 
fror|Ucntly to allude to the recurrence of similar strata, in describiqg the geology of the baoka 
of the Colorado between this point and the Rio Virgcn. 

Soon after passing Comer Bock we entered Ifonnment odion, which is cat throagh the 

Monument mountains by the Colorado, its northern entrance being at the mouth of Bill 
Williams's Fork. Throughout the whole of its course this cuflun abounds in wild and pictnr> 
esque scenery, the efiect of the Taried oatline of its walls being heightened by tbe vivid and 
strongly contrasted colors which they exhibit. 

The great mass of Moniunent mountains is granitic, a rather coarse, massive, fol.-<pathic 
granite, in which the crystals of felspar are pink and the hornblende green. This granite is 
traversed in every direction by veins of different kinds. The largest and most CODSpiCDOOs arc 
quartzito and cpidote, in wliich I detected no metallic substancfs. Other arc composed of 
limouite and specular iron ore, of which great quantities are visible in the dill's bordering the 
river. The veinstone associated with the iron is nsoatly ciystallixed carboMte of lime. 
Anollicr class of veins contains a greater or less quantity of copper, frequently combined with 
iron and manganese. Argentiferous galena was also found, but in small quantities. 

On either Ma of the granitic axis of the chain are thick beds of highly metamorphosed 

COOglonierato and sandstone, which, according to the nnirmr.t ef iron contained, are deep blood 
red, pink, drab, or white. These beds of conglomerate compose the red and precipitous walls 
which fiHm the sonthem enSrance to the cafton, as also the lower portions of the tabular trap 
hills at ilie northern entrance on the cast side. Overlying the conglomerates and sandstones, 
on the same side of tbe river, aro thick masses of stratified trap, which form high and table, 
topped summits. Near the southern entrance the conglomerates are mingled with masses of 
blue, greeu, purple, white, and red trap, trachyte, and tnfa, which famish the most striking 
elements in the particolored pictures formed by the scenery of the canon. .Vssoi iuied with tho 
granite in many localities are exposed masses of highly crystalline pinkish, white, or cream- 
oolored limestone. If this rock was at any time fossiliferoas, its organisms have entirely 
disappeared in its metamorphoses. It, however, closely resembles flie erystallitR- limestones of 
Riverside mountain and that which occurs at various points in tho Sierra Nevada of Culilbrnia. 
▲ linestone, in some localities highly metamorphosed and resembling this, has been fonnd in 
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the sontheaatern extensions of the mountain ranges which cross the Colorado, and perhaps in 
the continnation of Monument range it«iolf. From the relation which these mountain chains bear 
to the great table-land lying cast of them, of which the western portion consists mainly of 
Carboniferous limestones, there is little doubt that the limestones which they contain are of 
Carboniferous age. 

The view represented by the following cut, taken from a point above the mouth of Bill 
Williams's Fork, is one of peculiar geological interest, as illustrating the dependence of scenic 




¥ig. 6.— TiKw or Konrnnui nrniAJtat to MoxncocT ca^oh. 

character upon geological structure. On the left it is bounded by hills of soft Tertiary 
conglomerate, covered with quaternary gravel, of which the yielding materials, fashioned by 
atmospheric erosion, have asBumed the form of low, broad-based rones, whose outlines present 
a series of graceful curves. In front rit-es a table-topped mountain, of which all the upper 
portion is trap, with its characteristic mural faces. On the right masses of granite descend to 
the wat«r'8 edge, exhibiting the rugged and irregularly rounded outlines which this rock is so 
prone to assume. 
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GEOLOGY OF RlXiloN liirrWKKX BFLl WIllIAMSS RlUK AND RIO VIRGEX. 

iMTvwnuh fnuTA or wEtn aocx — Cumxauiru tailbt.— Uoiatb nomrAin.— MtMAva otMm-—Umt»imrmmio nnun 
inwii.. PiQdwTCT *m n&oanH.— Nmatb talut.— Aior mmiuM-— Putauiccb ot nmn aaaaL>»>Du» ■w 
«AB.— PniiUD OAtar.— OMinnroao tallkt — Tmusr aid mmn oiAVBUb— Onnuamoorm w riusit ninun 
IT OMMUiWn MtHii MTB^-TanuKT cosKsukiuum-^ArBniMr imhw w^ Wh i ii i wi nu — Itovn ar m Cow- 

Bwrt A» < mwu i W» <m—>-Pinit«i« oeumib mp mnT ovm hub tumwiAvm. tttKaumtnmtmntit 

For ninny miles nbovc tho month of R!!l Willinms's Fork tlic Coloratlo is bordered on the 
west by MoDument monntaina. For the tirat five or six miloa little but granite ia aeeu. This 
M linilar to tint ezpoted in the cslion, but contains fewer Teinfl. Hnont Whipple, which 
belongs to the Monument range, is apparently granitic througliout. Near where we left these 
moaDtaios the spurs which approach the river exhibit, in addition to the granite, porphyries, 
trachytes, and tnfas, of varioas colors, but principally red and purple. Much of tho porphyry 
is exceedingly beautiful, very bard and fine grained, and of u deep purple specked with white. 

On the CHht nido of the river, in the immodiiilo virinity of the strciim. for several miles 
above the mouth of liill Wiiliums's Fork, are low hills of Tertiary sandHtono and cunglumerate, 
cohered with looee gravel. This gravel is eelled 1^ Mr. Haroott "qoateniary drift," bat it k 
necessarj' that tliis and all similar depo;4itH in the valley of the Colorado Hhoiild be mrefully 
distioguished from the Drift, tecbnicaily so called, of the Hi»ai«!»ippi valley, as true Drift is 
wholly wanting in at! parts of the route of the expedition west of the Rio Grande. 

The beds of recent transported materialx wliieli we met with all bclonig tO what hM been 
called "valley drifts" being allnvial rather than dilavial in character. 

At onr Oaap 85 the Tertiary strata of whidi T have spoken are very fully ezpoaed, formiog 
bluiTs in some places one hundred and fifty feet hi^'h. They are here coneiderablly difltiirbed» 
being inclined at a high angle, and exhibit many dislocations. The moat conspicnoua member 
of the seriea ia a soft dark red sandstone; bat at one point a aeries of about twenty-five feet in 
thicknees ia exposed, consisting almost entirely of white chalk-like infusorial rock. This occurs 
in Inyersi from a few lines to n foot in thickness, interstratified with which are beds of rounded 
and frequently largo boulders. The infuaorial strata are iuclincd at an angle of 30^, and rest 
npon the red sandstone of which I have spoken. A bed of yellow day boriaontally stratified 

lies upon the upturned edges of the infnsoriiil rneks. This is a Quaternary 'lejiosit which 
occurs in many localities in this vicinity and higher up the river, forming bluffs and terraces 
Mtmetimes two hundred and fifty feet above the present bed of the stream. 

Several liuea of upheaval cross the river in tho vicinity of Camp 36, connected with a rango 
of bills which crosses Bill Williams' a Fork a few milea eaat of the Colorado. The igneoua 
aiMi of theae lines of elevation are greenstone and granite. By them the Tertiary rocks are 
thrown vp into hills of ftntastic oatUnee and vivid colorB. 

OHBICBHUETIS YALLET. 

This is a basin of limited extent, enclosed by the Monument and Mojave moantMos, and 
the spurs given off from these chains. The Tertiary infusorial strata, wliioh have been men* 
turned, reappear in several localities in this valley, but much disturbed. They are covered by 
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thick beds of graTel, aand, and day, ivliioli form bluffii at the maigin of the bottom lande, and 
axtend to the beiei of the eanKNtoding moontiunB. 

ICOJAYE MOUNTAINS. 

This important chain bomda Cbemehuevis vulley on the cast. Where it croRses the Colorado 
its picturetique piniiaclt'9 wore calloil 1>y Caplniti Wliipplo "The Needles." Though roritinnoiis, 
these mountains exhibit considerable variety of structure. Tlie moBt southern portion obderved 
bj ne 18 composed of porphyries and trachTtes, pnrple, bhe, pink, ftnj, and green in color. 

The principal iiia>s of flic r.Tntro east of the Ciicmclmevis valli-y is li<^lit f^r.xy or whito graiiito, 
traversed hy numerous veins of quartz. This is skirted hy a range of foot bills, composed of 
highly colored por|>liyrieB and trachytes, similar to those which predominate in the more 
soathern portion of the range. Below these, and rising from the base of the chain, is a line 
of rounded hills, composed of black scoria, which have thrown up and clianged the Tertiary 
rocks, and seem to be more recent than the grnnites and porphyries. This lino of hills diverges 
frttm the general trend of the Mujave nioiuitaiiis, and mns down to connect with the erupted 
masses of wliieli I liavo spoken a.s bonlcriiij^ the Colorailo, Between the nioniitains and the 
river is a broad sloping mesa, composed of the debris of the adjacent ranges, and of transported 
pebbles. Among tiiese pebblea I found maaaea of Carboniferona limeatone, with diaracteriatio 
foesUa. 

MO.TAYE CANON. 

Toward the upper part of the Cbemehuevis valley the gravel hills gradually encroach upon 
the bottom lands until they form predpitoaa bloA bordering the riTor. TbMe bluffs seem to 

compose two terraofs, of which tlio snrfarf of tlio lnwer is about 75 feet, and the upper 120 
feet above the river bed. Near the entrance to the cailon, in a westerly bend of the river, is 
exposed a large mass of erupted rock, evidently quite recent. By this the beda of aand and 
gravel are much disturberl and metamorphosed, but only locally. 

The foot-hills of the mountains are composed of trap, with Tertiary sandstones and conglome- 
rates, the latter highly metamorphosed and thrown about in the greatest confusion, exhibiting 
a Tariety of colon quite as vivid and as strongly contrasted us those of similar strata at the 
eontliern entrance to Monument caiion. The colors are hen', liowcvor. not precisely the same, 
the most conspicuous being bright red, green, and white of tlie strutilied, and brown and purple 
of the erupted rooks. 

The cailon itself presentcil tlic most varied and iiiti rcsting scenery we lind met with, it!^ 
walls being particularly ragged and picturesque in outline, and the colors such us to produce 
the most unusual and surprising effects. The southern part of the caBon is cut thro^^ the 
trap and metamorphic rocks just mentioned; the gateway by wliich we entered it being com- 
poeed of trap and a massive and highly metamorphosed conglomerate, which varies in color 
from Timber brown to blood rod. 

The niM-t elevated portion of the chain through wliich the cafion passes is composed of 
granite and porplivry, and is apparently older than the hills of trap and metamorphosed Tertiary 
rocks which skirl it on cither side. The Mccdlus themselves are formed of purple porphyry 
and trachyte. Our Oamp 40 was located midway of the oaBon. The highest summits in the 
vicinity are composed, on the north and west, of granite; on the south and east, of porphyry. 
The lower hills, immediately adjacent to camp, consist of metamorphic conglomerate, or rather 
breccia, containing firmly cemented angular fragments of granite, similar to that of the neigh* 
boring summits, and probably derived from them, with intruding masses of purple and brown 
trachyte and porphyry. These latter materials, with green volcanic tufa, form the picturesque 
hills which rise from the water's edge on the left bank. Some of the trachytes contain numerous 

scales of mica, (pidogopite, ) and masses of black oxide of manganese. 
That pari of the caSon which lies north of Camp 40 is formed by the passage of the rivor 
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throogh a diHtinct mountain range, one of aorera] (four or five) wbicli coinposo the clinin. This 
range is maeh hi^'hcr WL-t<t timn east of the river, and borders tlio Mojavc valley on tlic Houtli> 

west and west. Ita principal component rockn are gray Or pr('i'iii>li and serpt'ntiriuiJ {granite, 
cuntdining a large proportion of bornbleude, uud travetaed hy luuny quarts veiuH. The greenish 
granite U scarcely distingvisbable from much of that in Monument cation. North of these 
griinitic laountaios are hilU of conglomerate, Aa, similar to those near the southern entrance 
to thti uuilou. - • 

UOJAVE YALLBT. 

This is one of the largest of the baoin-lilce areas to which I have so frequently referred. 
It ifl elltptica] inform; sutnu thirty mik-s long ami flfteon wide, nnd is hounded on uU sides by 
ranges of ragged and picturesque mountains. From the bases of these mountains long slopes, 
composed of their debris, extend toward the river. These slopes terminate in gravel mesas 

similar in character to those which have been described ns occurring' Ik lr>\v, and which here 
form four and in soini- ]iliires five distinct terraroa. Forty feet below the lowest of these ter- 
races the ulluviul bottom luudd, forming a uurrow belt ou either side of the river, follow it in 
its sinuous course. 

The mountains are entirely biiro nf vort tation, and their j^coloprical structure is visible at 
the distance of many mile8. The ttlopcis and gravel mesus contain a few clumps of cactus 
Larrea and other desert>loving shrubs, but are generally exceedingly arid and sterile. The 
bottom laiKls, tboiiuh frequently highly charged with alkalicf, are usually fertile, the bettor 
portions sustaiuing u luxuriant growth of willows, cottonwoods, "mezquite," (Algarobta gtand- 
irlosa,) and "tornilla," {^(romiocnr;' ' ]■ !^aceiu,) the more saline surfaces being covered by 
denize thickets of arrow-WOod (Tc^s<n-in li oeaUii and Obione canr-sceus. 

A section from the river westward to the mountains bordering the valley is: 1st. Alluvial 
bottom lands bordering the stream, of which the general level is about flfteon feet above its 
bed, and which are usually covered by the annual midsum mcr inundation) 2d. Kirnt terrace^ 40 
fe< t. L'nive! a-id clay; 3d. Second terrace. 25 feet, gravel; 4th. Third terrace, 25 feet, gravel, 
vrith angular fragmenlii of granite; 5th. Fourth terrace, angular frugmcntH wanhcd down from 
the mountain above; 6th. Mountain of white granite, with strata of day, mica, and hornblende 
slates. The granite, which is generally white and compact, contains a few quarts veins with 
copper. 

^e mountains which surround the Mojave valley exhibit considerable diversity of geological 

structure and trend, and while they should all, jierhaps, b<' classed as belonging to one syiitera, 
(Sierra Nevada,) a part of them exhibit a tendency to depart from the normal trend of that 
qrstem and approach that of the Wahsateh and Rocky mountains. Of these ranges the most 
continuous and important is that of the 

BLACK MOUNTAINS. 

This range seems to take its rise opposite the southern extremity of the Mojave valley, twenty 
miles east of the river. From the Mojave mountains, which it would crunet if prolonged, it is 
separated by an interval of plain cunucctcd witli an extensive valley lying east of this range; a 
valley which seems to be drained through a broad arroyo, termuiuiing near the northern 
entrance to tlie Mojave caJlon. From their southern point of origin the Black mountains extend 
W!)!i lit break or interniption for more than one hundred miles, with a trend a little west of 
north. They consUntly approach nearer to the Colorado, and cross it below the mouth of the 
Yirgen, forming the widk of the Black caBon. 

ThiH range of inountaius is of peculiar interest, from the difiercnce which its trend exhibits 
from that of most of the mountain chains cro»<siug the Colorado below. Like the Cerbat moun- 
tains, a range parallel to and eastward «f this, it approaches quite as neariy to the trend of the 
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Walisatcb mountains aa to that of the Sierra Nevada system. Ite geological relationa are also 
interesting, from the fiust that it fonm the first of the series of steps by which the ascent is 
niM(1e from tlie trou<<h of the Colorado to the enrfiweof the high tabte-htods oeenpying the 
central portion of the cootimnt. 

The intimate stmotare of the Bhok monntaim doea not differ esaentianyfrom that of aone of 
the ranges wliic li have already been iK'scribod; particularly that upon whicli Chiiniit-v Penk 
is set. As a whole, it in charactcri/od by a predominance of rocks of a dibtiiictly cruptivb 
character, snch asnMUsive grnnito, trap, porphyry, and trachyte, and the rarity of gneiss, mica 
pliito, clay slates, &c., which are probably metamorphic. 

That portion of the range which fornix the eastern Itoundaryof the Mojave valley is composed 
principally of trap, trachyte, and porphyry, of which the prevailing dark colors have suggested 
the name given to the entire chain. Further north itts composition is more varied, embracing 
granite, porphyries, trachytes, and tufas in great Tariety, wluMe colora are Bcaroely leas strildog 
than thone of the Purple Ilills. 

PKAD MOUNTAIN. 

On the west side of the river, near the north cud of the Mojuvc valley, is a high and pic- 
tnresqne mountain, which forma a prominent landmarit for all this r^on. Tbia mountain is 

supposed by tho Mojaves to bo the dwelliii^'-plnoo of their disonibodlod spirits, and honcc it has 
received the name it bears. From this great mass, as a starting point, a continuous mountain 
chain stretches to the northweat, in harmony with the other ranges of the Sierra Nevada system 
which we have already damibed. A spur from Dead mountain extends acro!«!i to the Black 
mountains, forming the northern limit of the Mojuvc valley. This valley is bounded on the 
west by a range of granitic mountains, which, at first sight, seems to be a spar running off 
towards the northwest from Dead mountain, but which is, in fact, formed by several diatinct lines 
of upheiivid piu iill<^l with that of the Dead mountain rniijje, and of which the southeastern termini 
are en echdon. Dead mouutain, like all those on the west side of the Mojave valley, is composed 
mwnly of granite. This is generally white and massive, highly fobpathic, and frequently 

friable. In some localities it i.s gncissoid, and is a.asnciatod with clay slate, miOA aUtOi Ac 
several places low hills of trap and scoria rii^e ntar the l>ase of the range. 

PYRAMID CANON. 

Aa has been stated, a spur from the Dead mountains crosses the Colorado, forming the 
northern boundary of the Mojave valley. The river cutting through this range has produced 
Pyramid odfon, a name suggested by a remarkable monument-like pinnaele of porphyritio rock 
which crowns the left bank m iir tlie northern euti nnrc. This range lias nnwhere a great alti- 
tude, nor does the cafiou c^t through it bear comparison, iu point of magnitude, with several 
others which we traversed. Tet, in this locality, I was ftamished with the moat 'aatiafiustory 
proof of the truth of the theory I have advauced to explain the mode of formation of the caBona 
of the Colorado. The walls of Pyramid caBon are, for the most part, formed of massive granite, 
which exhibit perpendicular faces two hundred feet or more in height. On either side of the 
•treamf among tlio summits of the granite hills, full two hundred and fifty feet above its bed, 
are niafses of strntiticd gravel, i<irntii al in cimipn>ition, and continuous with the gravel terraces 
which border the river both above and below the cafion. Here, then, we have conclusive 
evidence tlmt where now is Pyramid caBon was onoe an unbroken barrier, stretching acrowtbe 
course of llic Cnlorado, and rai.sing itn waters (o an elcvatioti of at least two hundred and fifty 
feet above their present level. This barrier has been cut through by the action of the river, 
bat these beda of gravel and aand remain aa monomenli of tile tinM when the valley above 
Pyramid caBon, as well as that of the Mcgjavea bebw, were in great part covered by aheets of 
water. 
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Similar deposits would doubtlosa have been found on the aides of the other caflons of tbe 
Colorado; but such acoamulttions have gener:illy, from the greater height of tlie ti«RWr, been 
less in quantity, kwgeir ezpoesd to atmospheric degradatioii, and, as a ooDseqnaiioe, hsve 

disappeared. 



For mmo milea above Pyramid caSou the rivor liows through an area which, though occupying 
the qpaee between nuMmtains on the east and went, scarcely deserves the name of valley. 
Gr;initic nin-sfCfi coiinci^tod witli tlx; Doa<l mountjiin form the immediate or remote bunk on the 
west side, while. on the east a succession of gravel terraces rise abruptly from the water's edge, 
and extend hi tablo-topped hiflB to the base of the Black numntains. 

These hills have been eroded from the mast) of tlir torrai os l>y tlie water which poniotimcfl 
flowB down through them from the summits of the mountains. The material which composes 
tho gravel beds is nsnally considerably indorated, and ont, as they are, by water flowing firam a 
distance, their erosion has assumed the form of a labyrinth of narrow r.iviaes or oafions, of which 
the opposite perpcivJicular wuIIr, tlionj;!i often one liuudn-d feet in height, approach each Other 
80 closely that they may bo touched at the Haue time by the outstretched hands. 

In many localities the erosions of these Qnatemary beds — ^ibr of this I most regard tiiem — 

have exposed underlying ntassea of i»or|i1n r\ , trap, or tnfii similar to flio^e visible in the liigher 
parts of the Black moontaiost Upon the irregular surface of these rocks the consoUdated gravels 
are depomted in nearly horixontal stratifioation. 

A section of the table-hills in this vicinity is as follows: The summit rock is a cream-colored 
limestone, six feet in thickness, nearly pure above, but becoming a breccia below. The stmc- 
tnre of this limestone is waved, like that of ripple-marked clays or sandstones, and its upper 
sorbca is most curiously weathered, exhibitin-; on a great scale something of the same style of 
erosion as that of tho blocks and pebblea of limestone collected on the dunert. UHually it pre- 
sents a naked surface, witliout soil, upon which, here and there, rest large bouldors of black 
basalt or scoria. Of tha few rolled pebbles observed upon itt some were of Oarboniferons Itow* 
stone, and had evidently been transportt' l fpiin a great distaacOt I observed no fossils in this 
rock, but there is little doubt that it is of lacustrine origin. 

Below the limestone is a snccession of strata of indurated gravel, or conglomerate beds of 
coarse or fine, rounded or angular, fragments of rock, enveloped in sand and cemented by lime* 
There is much less clay in this series here than in any similar deposits observed below, showing 
that the eorrents whidi deposited them were oomparativcly rapid. The variety in the eompo- 
sition of the bars in the present river in different parts of it» course is dependent on the 
same cause. Here they are of gravel; lower down, of sand, and at the mouth, of clay. 

The boulders and angular fragments included in these conglomerates exhibit great diversity 
of oompoeitioo, and have been derived (rom widely different sonroes. They may be classed as 

follows : 

Fir»l. Angular blocks of all sizes of porphyry in endless variety, granite, sieuite, trap, 
scoria, trachyte, Ac, brooght down formerly, as now, from the adjacent moantains. 

Sf'cond. Smaller rolled boulders and pebbles of limestone, generally fossiliferous, but some, 
times metamorphic. The most common is a blue unchanged limestone, of Carboniferous age, 
oontunii^ erinwdal cohimas of large sine, Fredacttu, Spirifer, and Ptden, with ^auMBa and 
many corals. These, as our subsequent explorations dcmonKtratod. were derived from the 
Carboniferous limestones of the Oroat Caion of the Oolorado } the limestone boulders without 
feseik representing the strata which underlie the Oarboniferons sense. 

Third. Rolled pebblea of quartz, jasper, sillciuus slates, granite, camelian, k^:.. which have 
been transported from a great distance. Many ot these are derived frotn the Black caHon, 
especially the quartz and the granite with garnets. The jasper and carnclian arc, principally, 
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fragments of the ma£Bcs of metamorphosed chert, so common iu the limestones of the appcr 
Colorndo. 

Ac far ns observed, tlinso conplomerates contnin no fossils properly their own, except the 
silicifliHl trunks of trees. These are abundant, generally broken ; their extremities more or 
less rounded — as is usually the case w ith drift-wood — and are principally coniferous. 

The tronprh which the Colorado han oxonvatod in the flcries 1 have described is partially filled 
with accumulations of loose gravel of still more modern date. It is quite impossible to ilraw 
the line separating tliese two formatioTis, although a long time must have elapsed between the 
eras of their deposition — the time occupied by the Colorado in deepening its bed two hundred 
feet. 

I am disposed to class these conglomerates with the more recent Tertiaries ; but resting, a« 
they do, horizontally and undisturbed on the traps and porphyries of the Black mountains, 
rocks \vhi<li have tlirown np and metamorphosed the Tertiary strata, both above and below 
this locality, they may be more recent. The identity of composition which their enclosed 
pebbles exhibit with those of the modern gravel beds, though affording presumptive evidence 
of their common Quaternary ape, is not entirely conclusive, as similar topographical features 





-iinxa or tixtiakt crixainwcBATic and modcu osavkl, cavt 49. 



were exhibited by tliis portion of the continent during the Tertiary era to those of the present 
epoch. The lines of drainage were, in general terms, the same, and, eonsoqncntly, the sources 
from which transported materials were derived. 

In several excursions to tlic base of the Black mountain range, made from our Camps 49, 50, 
51, <S:c., I procured a very complete series of tlie rocks which comjiose these mountains. 
Among them the porphyries are very conspicuous, including at least a hundred varieties, of 
which some arc unequalled in beauty by any I have olMcwhere seen. 
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Cottonwood TuUey is fbrmed by the eontinnstion of the Blade moantaioB on the eert and 

nordi ; liy tlio Doiid mooiltain ranpo oti (Iic soutli iiml KOHfliwest ; on tlio northwest hy moiin- 
taiofl oxtcndiDg into the desert, and which soem to connoct tbo range which runs from Dead 
mowitun with tiiat pert of the Bleok ountntains lying west of the Colorado. The area endoied 
by these mountain chains, though large, contains Init little level or allnvinl land ; none, indeed, 
except that embraced within the limits of Cottonwood valley ; a uurrow space near its centre, 
where the conglomerate blnffii recede for a fbw mile:}, permitting a growth of Tegetation, con* 
spicuous in which are many beautiful groups of cottonwoods. Those treca, at tho time of our 
visit, (February 25,) clothed in tho vivid verdure of their spring dress, afforded a moat agree- 
able contrast to the Hurruuuding sterility, and suggested the name given to the valley. 
The allavial bottom lands are bordered on every side by a broad inclined phun, which extends 

to the basea of the surrounding monntains, and pives a pocnliiir aspect to the scenery. There 
is, ho%vever, nothing in the structure of Cottonwood valley radically dilTerent from that of the 
other sabordlnate basins of the Colorado. 

Tho long slope which 1 liavr flcscribod as cxtoMdiiiu' frnni the nioiintains to tlie river is only 
an exaggeration of the similar slope which borders tbo Mojave valley, and is visible on the 
sides and aronnd the idaod^like numntainB of the Colorado desert. 

As wo ascend the river the ha.sins through which it flowS become smaller, and tho slopes 
formed by the debris of the mountains bear a constantly increanng ratio to tho level surfaces 
of the gravel mesas. On the Colorado desert the slopes of the mountains terminate below in 
level surfaces, which stretch away like the sea, till, perhaps, far beyond the limit of bnman 
vision, tfiey meet similar slopes coming down from the opposite enclosing mountain wall. As 
the basins narrow, however, the bases of the slopes are brought nearer and nearer each other, 
until they meet ; when, if, as is nsoal, the bann is of elongated shape, a valley is formed whose 
sides slope from tho bottom on either hand. In Cotrojiwoml vnlli-y ibc b:is(.s of the slupes are 
separated only by the bottom lands of the river, and from this centre they rise, with an inclina- 
tion of 2^ to S° 8(K, to the mountains, from five to ten miles distant. The amount of debris 
required to form these slopes proves that we BOW see only the stomps — ^if the expression is 
admissible — of tbo lofty mountains which once sarroonded these areas. Tho relief of the monn- 
tains has also been greatly rednoed by the partial filling of thodivMlbg valleys by the materiak 
removed from their sides and snmmits. 



Above Cottonwood valley is an Interral of abont twenty milei, ezteoding to tfa* entmiioe of 

Black cai!oD, which, thoii^^h enclosed in the same great nataral barriers with the area last 
described, is entirelv witlmiit alluvial land, is set with several isolated mountains, and is 
traversed by many lines of upheaval, marked by protruded ridges or masses of volcanic rock. 
The first of these lines of distnrbanee crosses the Colorado, with a northwest trend, only four 
or five miles above tlic Irwlges of tho Mnjaves in Cottonwoo<l valley. The river has cut through 
this ridge iu a caSou of limited extent, whose walls aro nowhere more than a hundred feet in 
height, having none of the grandeur of many of the osBons of the Colorado ; yet the variety 
and intensity of the colors whicli the rocks forming it di-^play, render it one of tho most pic- 
turesque and interesting of tbo series, and well deserving of the name (Painted caOon) given it. 

The materials oomposing its walls are traps, traohytes, tnfhs, and porphyries ; blue, white, 
brown, crimson, purple, «S:c., all tho colors remarkably vivid, and the contnusfs striking. 

The detached mountains referred to are usaally composed of trap. They are nearly black in 
color, and, rising abruptly from the slopes which descend from the distant granitic chains, form 
peculiar features in tho landsi i; ^. They suggested comparisons, in the minds of different 
members of the party, with colossal whales, raising their black and massivB heads above tbo 
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ocean surface, or lines of Titanic elephants crossing a plain: eitber of wliicb fdves a good idea 
of their appearance. 

Of the$te trappcan mountains the most conspicaoas is Mount Davis, which stands immediately 
on the left bank of the river. Like the others of the group it is composed of trachyte, tufa, 
porphyry, Ac, covered by a thick ma«s of trap. In some cases this trap covering is horizontal ; 
in others, as Mount Davis, it is highly inclined ; its surface forming one of the slopes. 

All this group of mountains have the appearance of being upheaved fragments of an ancient 
lava-plain, but their forms have been greatly modified by degradation, and I am rather disposed 
to regard them as only the remnants of broad rounded masses of erupted rock, each marking 
the sight of a volcanic vent, worn into the angular forms which they exhibit by the erosion to 
which they have been exposed. 

Tertiary rocks. — The intervals between these trap mountains is occupied by a series of heda 
of indurated gravel, usually covered by detrital matter, forming the long slopes which have 
been referred to. 

These gravels or conglomerates are similar to those exposed above Pyramid caRon, which I 
have considered as belonging to the later Tertiary epoch. 




i'tg. 8. — CAvna-uu onraLDnKAn Burrr. 



They are exposed in bluffs often one hundred and fifty feet high on both sides of the river, 
frequently eroded into strange imitative forms. 

The strata of these cliffs ore usually horizontal, but in many localities are more or less dis- 
turbed and metamorphosed, as in the westerly bend of the river between Camps 54 and 55. 

Near the entrance to the Black cailon consolidated sands and gravel are seen iu detached 
masses and patches, resting on the amygdaloid-trap, trachyte, <tc., which compofe the foot- 
hills of the Black mountains. Here they have been very extensively eroded — in most places 
entirely removed — leaving the underlying volcanic rocks exposed. 
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In the foot-hills of the snmn mnnntain, west of the river, the Tertiary rocks are very highly 
mctamnrphosod, and have been tossed about in great confusion. They consist of sandHtones 
and shales, usually of deep blood-red color, with beds of conglotncrato and white infusorial earth. 
They are broken through by masses of dark compact basalt, which has been poured over or 
forced between the strata, changing the protoxide of iron to the peroxide, and giving them, 
with their vivid colors, a considerable degree of hardness. The dogreo of metamorphosis which 
thoy exhibit is, however, generally so slight as to indicate that the beds of sand, clay, gravel, &c., 
were saturated, perhaps covered, with water at the time of the volcanic eruption. This is also 
indicated by the fact that the basalt, at the point of contact with the shale and sandstone, is 
converted into a highly cellular scoria, as though from steam driven out of tho wot mam over 
which it was poured. 

I did not find the Tertiary strata, in any locality, extending more than a few hundred foot 
up the sides of tho mountains. 



fig. 9, — I'Lim lir TEKTIAHT OUXULUMKKATB, CAHf 54. 

Quaiernary deposita. — Covering the Tertiary series, somotiroes even to the height of three 
hundred feet above tho river, are bods of gravel and sand; similar to those which border the 
Colorado below. These beds arc in some localities partially consolidated, and when resting 
conformably on the older gravels it is impossible to draw a dividing line between them. The 
same constituents form both series, and it is only where the intlucnco of erupted masses is visible 
in tho disturbance and consolidation of the older strata that they exhibit distinctive characters. 
Wo can only say, then, that at such a stage of the formation of the homogeneous, vertical column, 
volcanic eruptions occurred, by which tho deposits already made were locally affected. 

In tho trough which the Colorado has excavated in the Tertiarj* formation, the accnmulations 
of more recent materials are, in many places, very conspicuous, even where they have suffered 
great degradation, still showing a stratified series, at least one hundred and fifty feet in thickness. 
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The cotntitiiento of theie Qaateraary depouta are Tsry like those which form fbe vtSkj- 

drifl below, bnt in oar progress np tho river tho pohbloa of sedimentary rock coiK-^tantly 
incrensed in nnmber and aizo. Here, near tho eoaUtsm entnooe to the Black c^on, where 
tbo Colorado issnes from the channel it has oot in the first of the TolcsDic barriers it meets in 

its course, and bnt few miles below the mouth of the Great Oa&on, so long and so deeply 

eroded in neJimenUiry rocks, the pcbblc8 of the pnivol bodfl nro as often limeritono and chert, 
derived from the limestone or saudstoDO, as volcanic materials composing tho walls of the 
adjacent eaBon. 

In tho lio;ip>^ of Iioiilf1r-rs, which in ninny places form tho bars or banks of tho river, I often 
noticed large rounded masses of Carboniferous limestone, which had been transported hy the 
stream at least one hnndred miles from their place of origin. 

One of the best exposures of the Quaternary strata of this vicinity is at "Ek>phant Hill," 
between our Gamps 56 and 57. This is a conical moand, about one hundred and fifty feet in 
height, which stands io a bend of the river, and is, at its base, continnons with Uaffs 
compoeed of the same materials, forming the eastern boundary of the trovgli, in the bottoni of 
which the present stream flows. 

tif. 10.— oonm or noraa or nmnatiw is lunun Hm> 




a Tnip liillii ri*inK <witwiml Ui (liv UWk moanUins. 

& BliitTH of titrnti6oJ QnalMIMiy, glBTBl, wud, ta. 

e Kle|j|uuit Hill. 

d Alliivint button had. 

* Bed at xivcr. 

f TWtinrx eaoffitm autm , indlned and oovwed with bori«mU bedi of gnvd. 

A point of pecnilar interest, cmineeted with the stroetnre of Elephant HOI, was the tnding 

of a ver>- large and perfect tooth of Ekjplkat prinUgadiu in the bed of coarse gravel and 
boulders which forms its base. 
A section of Elephant Hill from summit to base is as follows: 

1. Oravel and sand, twenty feet 4. Sandy clay, thirty-five feet 

2. Sand and clay, eight feeti 6. Gravel and bottlden with elephant's tOOth, 

3. Gravel, forty feet. fifty feet. 

This lower bed is consolidated into a course conglomerate by calcareous inhitration. Tiio 
Stratification is entirely parallel with that ot the adjacent blnflh, so tiiat there is no room for 

the supposition that the material of the gruvi'l licds has been re-arrantrcil, as so often occurs in 
valley-drift, since its deposition. It is evident, therefore, that the elephant's tooth is older 
than the hundred feet of gravel and sand which overKe it. 

As the bed of the Colnradn is here constantly deepening, while at its month it is rising, and 
has been for ages moving towards the west, we can only explain the formation of beds of 
stratified sediment, bonlders. fto., of so great thickness, and the oeenrrenee of snuh a fossil 
near the base of the series, by supposing that tho surface of tho water of the Colorado was, 
at one time, two hundred feet or more above its present level, while in this loculKy the bottom 
was nearly as low as it now is. With the great depth of water bore recorded, we should hardly 
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expect a velocity adequate to the transportation of the large rounded boulders by which the 
elephant's tooth is eurronndod; but it must bo borne in mind tluit Elephant Hill is scarcely 
two miles from the stupendons gateway which forms the southern entrance to the Black caHon, 
of which the walls rise iu perpendicular precipices of porphyry from 800 to 1,200 feet in 
height. When the Colorado began the ta«k of cutting down the gigantic wall at the point 
where its accumulated waters, in greater volume than now, poured down its southwestern 
declivity, the cascade which it formed must have surpassed any similar exhibition of Nature's 
forces of which we have knowledge at the present day. The legitimate and inevitable effect 
of such a cascade would bo to excavate a deep basin or channel at its foot ; and subsequently, 
as the fall was diminished, to fill that excavation with boulders of gravel and sand. 




Ki;;. 11. — tLcriiAST mix nioM camp 5j. 

I shall refer again to the interesting geological features of the vicinity of the entrance to 
Black canon in treating of the Hurfiice geology of the country bordering the upper Colorado. 
In that connexion, the discussion of the erosions to which I have referred, as well as the indi- 
cations of a diminution of the water flowing in this stream, and the former existence of ele- 
phants in a region now too much of a desert to sustain such animals, will find an appropriate 
place. 

BLACK CAi?ON, 

Thia magnificent caiion has been so fre<iuently referred to in the preceding pages that but 
little more need be mhl of it. It is formed by the jmswigc of the Colorado through the Black 
mountain range, the most formidiible obstacle to its course that wo liad thus fur observed. 
This chain is here about twenty miles wide, and the uiRon, which cuts it diagonally, about 
twenty-five miles in length; its northern entrance being a short distance below the m<»uth of 
thn Bio Virgcn. Throughout tlio entire interval between its northern and southern termini 
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the caKon holds the aame general ebancter. Nearly perpendioatar waUa rise od eitlier side to 

the lioijclit of II thousand fet't or more, with few interruptions and no open vallejs or iilluvial 
laud. Tlie stnicture of the Black moantaios is here scarcely ditforent from what it has been 
deBoribed to be below. Maaaes of gnnite are ezpoaed at seTeral p<Miita in iti aaetioo, but in 

magnitude they are far surpas'^ol by the tOWering lui^ta of tv^p, porphjIJ, trachyte, Ac., Ao., 
which make up the bulk of the chain. 

Probablj unriiere in the irotM ia there a finer diajday of rooka of Toloanio origin than may 
be aeen about the aontbem entrance to the oafloa. The beetling crags which form its massive 
portals are competed of dark-brown por[>hyry of hardest and most resistant character. Just 
within the caaou, ou the v/tsat bidu uf thu river, this porphyry is mingled with huge couvolutcd 
masaea of l%ht-brown trachyte ; tofa, pare white or white reined with erimton, and pale bine 
obsidian, fpearl-sfonc) ; aniypdaloids of varioUi* kinds, tht>ir cavities filled with different zeolites ; 
black aad gray busalto, sometimes columnar ; scoria, red, orauge, greeu, or black, and of every 
grade of texture porphyries in great variety, including aame of nneqnaUed beanty; trachjtea 
and tufa.s of all colore; obaidian in ita Tarioiu forma ; all these are abondantly expoeed in the 
immediate vicinity. 

Five miles west of the caOuu are some hills, composed of soft amygdaloid, everywhere 
traversed by crevices lined with beantifal specimens of opalescent chalcedony, and rosettes of 

crystal:* of (piarfz which have- a stellar arran^omont. The soft trap rook having been 
weathered away, these silicious minerals are left covering the surface and sparkling in the 
sunshine like so many diamonds. 

The view of the wentern slope of the Black mountains which wo obtained from the summits 
bordering the caOon is scarcely equalled, in its wild savage grandeur, by any I have elsewhere 
seen. A thousand subordinate pinnacles spring from the mountain side, all displaying the 
ragged outlines which the materials composing them are so prone to as^umn, while their colors 
are as striking and variod as their forms. Not a particle of vegetation is visible in the land- 
scape. Here and there a spiny cactus clings to the rocks, but its color blends with theirs, as 
its thorny and repolaive nature harmonises with the forbidding features of the sorroonding 
scenery. 

As tiie eye of the traveller sweeps over this wilderness of sunburnt summits, which stand 
BO stark and still, glittering in the burning sunlight and yet so desolate, he shrinks from the 

unearthly scene with a feeling of depression which must be felt to bo inu^ined. 

Bock aalt^Oa the banks of a tributary of the Bio Yirgen, a few miles from the Colorado, 
the Indians obtain largo quantities of rock salt. Much of it is very pure and beautifully 
crystallized, and it is said to exist in immense quantities. I fSgret that I was unable to visit 
the locality and determine its geological poaition. Qypsnm also oooors in the vicinity in 
abundance. 

I suspect the rocks which contain these minerals are not older than the Tertiary, but it is 

possible that the fVcondary strata, wliich are so largely developed east of the Little Colorado^ 
and which contain so much salt and g^'psum, recur on the Bio Yirgen. 




CHAPTER V. 



(iKNEllAL VIKW OK THE STl{r( Tl liK (IK I'lIK CUKAI IKNTRAl, I'l.ATKAr. 



The geolopy of tlio country traversed by onr party east of tlu* great btMul of the Colorado 
may ho conveniently considered in uoveral distinct sections, an there are embraced in this vast 
region a number of well-marked geograpliical distrieti*, of which the geological features arc, in 
aome retpfiCtB, peculiar, and are not repeated. And yet tlione ilitTcreiit districts form but partfl 
of tlie grant central plafeuu of tlio continent, and the rclatimis which tin- structure nf onch 
pari BUBtMlls to that of Xhe other portions of the geologictd arch — if I may use tho simile — 
whieb apans tho iitteml between the lower Colorado and the Miaaiaaippi are audi, that it ia 
quite as important it sbonld be atndied aa a part of a great whole aa in ita local and minor 
details. 

I shall taVe the liberty, therefore, of anticipating in some degree my geological narrative, 
and give very briefly here, as the mwt convenient and appropriate place, tho resultjs of a line 
of observation carried quite across this great plateau, ofwhicli the geological strnctiiro is ho 
clearly revealed in the magnificent sections of tho banks of tho Colorado, not very far distant 
Irom the point we had reached at the doee of the last chapter. 

The Colorado ri-<es in a thounand «ources. at an elevation of from ten to twelve thousand feet 
above the sea, on the western side of the Rocky mountains. Deaoending front their fountain- 
heads its tribatariea fiill vpon s high platean of aedimentary rocks, which forma the western 
base of these mountains and ocriipies all tho interval between them and the gre;it bend of the 
Colorado, where the river enters tho volcanic district already described. From that point its 
ooorse trends norOieasterly into Utah, where ita outline has not been traced. Sonthward it 
follows tlie trend of the Black and Cerbat mountains, whilA hound it on the southwest, and 
extends far into Moxirn. In tho intervals between the ranges of the Rocky mountain system 
portions of the same "mesa" are seen, often much disturbed, and flanking the axes of the 
comparatiTely modem fines of elevation. 

East of tho mountains it still continues, forming flio high prairies which everywhere skirt 
their bases. Cut into somewhat detached plateaus by tho streams flowing from the mountains, 
a belt of country in that region has been designated hy the name of the "high table-lands ,•" 
bnf there is no well-defined geographical area to which that name is strictly applicable, as the 
most remarkable unity, both of topographical and geological structare, prevails over the entire 
area of the "plains," which reach from the mountains to the Mississippi. The gedogical 
elemento which OOmposc the great table-lands of the Colorado here reappear, exhihitiiy t]ie 
same harmonioas stratification. The strata all dip very greatly eastward, and form the weetem 
slope of the great Mississippi valley. 
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That portion of the central plateau which lies west of the Rocky mountains varies in elevation 
from 5,000 to 8,000 feet; the amaller number representing the altitndo of its surface where 
deeplj eroded. Ita average altitndo, in the Tioinity of our route, may bo estimated at 
6,000 feet. 

Over this plnteau the Colorado formerl.y flowed for at loanf 500 miles of its course, but, in 
the lapse of ages, ita rapid current has cut itti bed down through all the aedimeutary strata and 
several himdrad feet into the grsaite base on whidi they rest. 

For 300 miles the cut eilgi's of tlio table-lauds rise abruptly, often perpendicularly, from tho 
water's edge, forming walla from 3,000 tn 0,000 feet in height This is the "Great Gabon of 
the Oolondo," the most magoilicent gorge, as well aa the gnadeet geological section, of which 
we have any knowledge. 
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That portion of the table-landa lying between the mouth of the Virgon and the Little Colo- 
rado is composed of over 4,000 feet of aedimeiitary rodn, representing the Silariaii, Devonian, 

and CarboniferoTis epochs. 

Tho Silurinn and Devonian strata are entirely conformable among themselves and with the 
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Carboniferous rocks. Tbcj- Ho nearly horizontally upon the granite, forming » series of sand- 
■tonei, limeitonee, and shales, abcmt 2,000 feet in fhickiMas. The CarboniferouB vcr'ws con- 
sists of over 2,000 feet of Iime8tonei«, sandstones, and pypsnm, apparently all marine, and often 
highly fosaiiiferous. The upper membora of the latter series form the surface of the metuui 
west of the Little Oolorado, upon whi«^ the ^oanic group of the Sen FraaeiMO iMMmtaioi 
rest as a base. 

North of the Oolorado, near the Mormon town of Parawan, it is said tliat the true coal meas- 
nree make their appeeruoe, tirth woifaihle heds of coalf hut aonth of the liver an open Mk 

existed during the entire Carboniferous epoch; the ''Uoantain limestone" appearing, if atetti 
in the cafion of the Colorndo, and the Coal measures being represented here — as is the case 
further eustwurd iu New Mexico — by massive beds of limettones heretofore considered, as I 
think emmeomijr, the equivalents of the Lower Carboniferooe or "Mountain limestone." 

The strata composing the platenn bordering the Oreat and Little Colorados by their dip 
form an elongated basin, of which the greatest diameter extends firom the HogoUon mountains 
northwesterly into Utah. The Great Colorado croeses that line nearly at right angles; the course 
of tlio liittle Colorado being parallel to and locally coincident with it. Near the wcBtoni 
maifpo of the basin some of the older sedimentary strata are seen dipping eastward, resting ou 
the flanks of the mflnntain chaint whieh I have described tm boanding the plateav in that 
rection. They liero present bold escarpments towards the west, oflcner the result of eroalcn 
tliiui frncturo. They h;ive evidently been elevated by tlio upheaval of the phitonie roek.s upon 
which they rest, but they are usually quite unchanged, the igneous rocks could not then 
have been to n ataie of fMoo, hat were theouelveB the pvodnoli of anterior emptioni. The 
oldest Palneozoic rocks arc nowhere, on our route, iix-luded in the elevated escarpments to 
which I have referred; and in the Great Canon the lower members of the series are seen deposited 
around, and abutting against, pinnades and ridges of granite, whidi seem to be span ftott the 
Cerbat or Aztec mountains. Hence it appears that the mountain chains which boond the 
plateau on the west existed, at least in embryo, before the dawn of the Pala»ozoic period, 
and formed n hamer irhioh, to a great degree, limited the deposition of the Silurian and 
DovMuaD attmta to the h«nn«like area lying east of them. 

The same phenomena recur on tlie other side of the plateau, near the Rio Grande, wliero 
the Carboniferous strata are upheaved in many places, and are seen to rest directly upon the 
granite. The abeenca of the tdder rook in both inatancea ia doobtleis dependent upon a ooai> 
mon cansc. 

As has been mentioned, I am inclined to suspect that some of the strata composing the great 

platean reenr on the weateni side of the Blade moimtaina, banaath tha Tartiariee of tiM ^ynoHnd 

tronprh nf the Colorado basin; and that fused, thoy form MNna of tha porphyrioi, tindijtee, 4n., 
which characterize the mountain chains of that region. 

The Snnriea and Devonian aaadstones are not recognisable in any of the metamorphosed strata 
of the Peninsular Sierra, (nor are any of the rocks of the table-lands, unless perhaps the Gar* 
boniferous limestone,) though they may bo represented by the foliated granitcH and selii«ts. 
It is quite possible, therefore, tlmt the sediments derived from the erosion ol thu land daring 
tha older FkliDoaoic periods, did not extend so far into the ocean whioh bordered iton tha west. 

In crossing the tablo-lnnds in a direction from southwest to northea.st, or nearly in the lino 
of the transverse diameter of the trough formed by the strata, I obtained a section, of which 
the general faataree are as foUowe: Leaving the lower Oobrado, where its bed is less then 
600 feet aboive the sea level, we crossed three mountain rhainft, of wliieh the eastern bases are, 
respectively, many hundred feet higher than the western. When we had passed the third of 
theia taoges, at an elevation of neariy 5,000 feet, we Ibnnd ourselves on Lower Carboniferous 
atrata, of which the u|tturned and broken edges form part of the crest <if the nMNitttaina. They 
thenoe estaod eastward in a plateau, haviAg a distinct dip iu that direction. 
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TUb pluteau is locally much broken and covered by floods^ of luvu, wbicb buve flowed from 
(lie niountiiitis wc liad passed; and yet, from coiDmaiuliii;; pointsi of view, we could see tlmt it 
bad a distinct exi(>teuc£, stretching far away a« a margin to the tnountainfl, Id a northwesterly 
direction. It is bounded on the eaet by a wall several hundred feet in height — ^in many plaoM 

perpoiidiciilar. and ponornlly nVinijit — formed by t!io cut cdfje (if a ]iiii tio!i of (ho Middle Car- 
boniforooii series. Ilaving nsceuded this wall, we found our view again limited on tbo east by 
the bold escarpments of the edge of another and much higher mesa, which, with its aalient 
uhirK s, stretched awaj in magnificent perspective, both to the north and south. 

Till -iirfacc of this mesa has an altitude of nearly 7,000 feet, duo in part to a line of nphcaval, 
wliicli tinvcr.scs it with u trend nearly N.NW. and S.SE. It is couipotsed of the Upper Car- 
boniferova strata; the later members of that scries forming the anrfiuw rock of a broad belt of 
country oNtondin;;, from a point KNttbeast of the San Fraociaoo monotain, northwest aeroaa the 
Colorado into Utah. 

The great voloanie vent of the last-mentioned mountain has been opened up throogb this 
mesa, Bn<I has doubtlesHi been an iiiquirtant a^'cut in its elevation. Apparently little disruption 
1mm been occaaioned by it, but the Hoods of lava and heaps of ashes which have been thrown 
out of its many fines cover and conceal the underlying sedimentary strata in its vicinity. 

The t<nrfa<H r irk of the high mesa dips rapidly toward the northeast, and forms the western 
clupe nf till! liroad valley of erosion through which the drainage of the northern declivities of 
the Mogollou and San Francisco mountains wun formerly carried to the Colorado; and of which 
the sarface is now cut by the prolbimd chasms, in i\w inaccessible depthsof which flow Cascade 
river, and. flirmi;^!; a part t»f it^s course, the Little C'olorudn. 

^e oppoiiile side of this valley is formed by a third mesa wall, which at the crossing of the 
Little Colorado is, with the slope at its base, at least 1,000 feet in hdght. This mesa is com* 
posed of deep-red sandstones, -liiiK s, and cutigloiut rati s, resting conformably on tlic Upper 
CarboniferooB limestone, over which is a series of variegated marls, with bands of maguosiau 
limestone. The latter series forms the surface of the mesa for many miles towards the north- 
cast, and has un aggregate thickness of pcrhaj l. jOOfeet. 

The variegated marls and the underlying rod sandstones are all regarded as Triassie hy Mr. 
Marcou; but the marls exhibit a rcmarliablo lithologicul identity from top to bottom, and thu 
upper portion contain plants of Jurassic affinities. Without more fossils from these fbmiationa 
it seems to mc, at least ilouhtful wlietber wo can draw the lines of classification shar|»Iy 
as he has done; and it would even bo a little surprising if there should ever be found good 
palnsontohigical evidence fbr the identification of all the European subdivisions of the Femian, 
Trinssic, JoTassic, and Chalk, of which he claims to have demonstrated the existonce in this 
vicinity. 

Upon the mesa of the variegated marls at the Moquis viOages rises still another, to the 

lieight of 800 or 900 feet, composed of coarse yellow sandstones, green shales, and beds of 
lignite — ft group of strata which has been called Jurassic, but which contain impressions of 
dicotyledonous leaves, with Ammonites, Gryplum, and Inooeramua of Cretaceous spedes. 
These fossils leav<^ no room for doubt in reference to the age of the strata whidi contain them, 

but prove ihem to be Lower Cretneeous. 

This mesa is, geologically and physicully, the highest which wo actually piisscd over on our 
route west of the Rodty mountains. Near Fort Defiance its summit has an altitude of nearly 
8,000 feet. It Blinnld also be said tliiif liasiii sliapeil depressions on this mesa contain fresh- 
water Tertiary stratii, both east and west of the great "divide." At the Moquis villages the 
strata forming the table-lands begin to rise toward the oast, and near Fort Defiance they 
plainly show the disturbing iniliu iire of (ho most we>tei ly ;i\is of elevation of the Rocky 
mountain ^iv^tcm. Further cast, to and beyond the Kio (iramie, tliey are much dislocated, and 
linally losw their disliiM livi* charHcter in Ww iiilriea<'ies nf (he niDUiitaiii ranges. 
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In the interval betwuea Fort Deliuuce and the Biu Grande is another great volcanic moun- 
tain— Mt. Tbybr ('*8an lUteo")— which, lilce that of Sra Fnmdaoo, bu bunt through the 
HcdiiDt ntary strata and poured over them floods of lava, which are as firesh as though ejected 
but yesterday. 

I have said that the Lower Cretaceous mesa was the highest of the table-hmde which we 
passed over, and yet another most he added to the seriee before my deseripticm of them will 

be complete. 

Od our route acroM the continent we paaeed somewhat south of the centre of what we may, 
perhaps, properly call the biuiin of tho upper Colorado, iuui did not therefore monnt qaito to 
the summit of its j^eolopicul scricK. Going north from the Moquis villagcK, on the Lower Creta- 
ceous mesa, our progress was arrested by a want of water; the surluue being everywhere cut 
by deep eaSoas, by which it is dnuned to ezoess; every rain drop whidi &Ib finding its way 

immediately into the bottom of these ravines, where it is liurricd ofl" to flic far deejier canons 
of the Colorado and its larger tributarien. Before we turned back, hotvover, wc had approached 
• nearly to the base of a wall rising abruptly from Urn mesa in which we stood to the height of 
more than 1,000 feet. Thin wall was as white as chalk, and reflected the sunlight like a 
bank of snow. It in evidently the ed^a> of another and hi^'her jilateau. and apparently reaches 
to tho Groat Colorado, whore it capti the "high mesa,'' foruiitig part of the stupendous mural 
faces, presented toward the south wd west, which were distinctly visible when we had receded 
from them to the distance of a liiiixlreil niile^. 

What is the character of this upper mesa I had no means of determining at this time, and 
even now there may be some question about it; but I have scarcdy a doubt that it is composed 
of the Upper Cretaceous strata, the equivalento of the "white chalk" of Burope. 



The sketch which has been given of the table-land:< uf the upper Colorado, though brio^ 
will perhaps f^nfliee to eonvey an idea of the generalities of their Htriiefuro and relations. But 
before returning to the details of the local geology of our route, I ought perhaps to refer briefly 
to two queetioDS of general import, which would naturally suggest themselves to any geologist 
wlin Hliunld traverse the table lands westof the Bocky mountains, or should receive an aoourato 
description of them from others. 

The first of those questions ts: To what cause is due tho peculiar topographical foatnres of 
the surface of the table-lan<1 ^ 1 re tlic different formations succeed each other in a series of 
Htc{>s. wliich generally present abrupt and widl-like edges — the more recent strata occupy- 
ing the liighci^t portion of the plateau? The other has reference to the place and extent of 
the dr}' land, of which the erosion furnished the sediments now composing the table-lands. 

Tho first of these questions belongs appropriately to the subjt i f of surface geology, and will 
be referred to again. I may say here, however, that, like the great canons of the Colorado, the 
brood valleys bounded by high and perpendicular walls bebmg to a sosf system iff erasAM, ami 
are wholly dnv to (fir (uiion of tcnkr. Probably nowlicre in tho world has (he action of this 
agent produced results so surprising, both as r^ards their magnitude and their peculiar char- 
acter. It is not at all strange that a cause, which has given, to what was otioe an immense 
plain, underlaid by thousands of feet of sedimentary rocks, conformable throughout, a topo- 
graphical character more complicated than that of any mountain chain; which has made much 
of it absolutely impassable to man, or any animal but tho winged bird, should be regarded as 
SOOMthing out of the common course of nature. Hence tho iirint and most plausible explana- 
tion of the striking snrf'arc features of this region will be to refer them to that embodiment of 
resistless power — the sword that cuts so many geological knots — volcanic force. The Great 
CaBmi of the Colorado would be oonsiderod a vast fissure or rent in the earth's crusty and the 
abrupt termination of fhu stopti of the tablo'lands as marking lines of dii^laoement. lliis 
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tbeory though so plausible, and no entirely adequate tu explain all the striking phenomena, 
lad» * ringle nqvirito to aoeaptaBea, •ad UuA ia truth. 

Aride from flio -ilifjlit local disttirliunce of the scdinientiiry rocks about the San Francisco 
moontain, from the spurs of the Kocky mountains, near Fort Defiance, to tboae off the Cerbat 
•ad Aatee momitaiiw on the WMt, tlie itnta of the table-liiids are u entirely nnbroVen aa when 
first deposited. Having this qoeetion cooatantly in mind, and examining with :>1! p j^nible one 
the Btractnre of the great caHons which wo entered, I everywhere found evidence of the ex- 
clasiTe action of water in their formation. The opposite sides of the deepest chasm showed 
perfect correspondence of atratification, conforming to the general dip, and nowhere displaee* 
inent ; and the bottom rock, so often dry and bare, was perhaps deeply eroded, bat oontiBiioiil 
from side to side, a portion of the yet undivided series lying below. 

The meee wdls ehould he inclined in the nme eetegory with thoee of tiie caHooB ; aome 
timt s iiirlfod they are but the Rides of oonons miles in breadtli. The origin of the peries of 
escarpments which are mot with in crossing the table-lands from west to east, is I think de* 
pendent upon very general but yet appreciable csnaee, to which I can here however bnt briefly • 



From the Cerbat mountains to the base of the high mesa the strata composing the table- 
lands have a northeasterly dip of abont 100 feet to the mile. There they rise, bnt soon dip 
again into the velley of the Little Colorado, their strike being nearly at right angles with the 
course of the great draining sfronni, the Colorado. By a glance at (lie map it will be seen that 
the water shed made up of the San Francisco group the Mogollon, and spurs of the Rocky 
auMintMnet which tbrowe the water into the Colorado over the table*lendi tnm the aonth, 
eoathOMt, and cattt, forms a semicircle imperfectly parallel with the coarse of the Colorado, 
into which the drainage from the different parte of this aemicircte falls nearly at right angles. 
The flow of water tnm the moantaios has therefore been here, as before, abng the atrike of the 
strata, north and northwest from the San Francisco and Mogollon mountains, on the western r^ido 
of the baflin. The legitimate and inevitable effect of this combination of cansos has been to erode 
the softer down to the harder strata, forming broad valleys bounded on the west by the denuded 
dope of the harder rocks ; on the cast, by the abrupt wall of the softer strata, most precipitous 
when capped by harder matfrinl. Tlio erusion, for tlie most part produced by water flowing 
from a distant source, has taken place only at the bottom of each trough on the harder material, 
and thus 1m» preserved the ahmptnees of the wall. — (See flection, p. 17.) 

This theory fully explains the erosion of the Carboniferous strata near Diamond and Cascade 
riven, and the formation of the mesa wall of the Gypaiferoos rocks bordering the valley of the 
Idtde Colorado. 

The Cretooeons mesM near the Moquis villages are eroded by the drainage from the spurs of 
the Rocky inonntnin system north of Fort Defiance; also aoroes the strike of the strata, which 
here rise toward the southwest. 

The abaence of theae atrata htm aU the interval between the Uoquis viUagea, and die bordera 

of the basin on the southeast, snnth, southwest, and west, indicate the iminciisc erosion which 
the region baa suffered. It is, however, more than probable that as the basin was partially iilled 
1^ the older roeka, the area over which the more recent strato were deposited became more and 

more restricted. 

West of Fort Defiance and east of the Hoquis viilagea, in "CaBou Bonitai" Navajo valley, Ac., 
we have examples of erodon, aimifair in all their general featnrea to tiioae already described, 
produced by streams running nearly north and south, and emptying into the Little Colorado. 
So near their sources these streams had less volume and power than farther westward, and have 
not so deeply scoured the plateau. 

I naa the paat participle in ^eakiug of aonm of the atraama whoae eranva aelioB haabaaB aa 
uarimd, from the femariud>le foot that many of theae eroded vallayaara now diy; andinothera 
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the preseot itmns are but milintaTe rapraientatiTM of thorn which fbraerly floired in th«ir 

channels. 

Everything indicates that the table-laoda were former!/ mnoh better watered thaa they now 
are. 



The qneetion of the ori^ of the eediments oomponng the stratified rooks of the table-lands 

of the Colorado can scarcely bo intelligently discujiscd till we know more than ive now do of 
the geology of a large area lying north of the Colorado, and of the broad and oompouad belt of 
mountains, whioh we haTe covered by a single name, (Rocky mountains.) hut which, when 
carefully studied, will probably not be fonnd to form a geological unity. 

This much, however, wo can fairly infor from the obsfrvatioiis alroady niado on tlio L''i'olt)i;i<-iil 
structure of the far west, viz: That the outliues of tho western part of the North Americuu 
continent were approximately marked out from the eaiiiest PalaMHwie tiines; not simply by 
aroHf^ of ^hallnwer water in an almost boondlessocean, bat by gnmpa of islands and broad continent 
tal surfaces of dry land. 

ffinoe the erosion of rooks is always snbaerial, or at least never takes plaoe more than forty 

feet below the ocean surface, it follows that to form the stratified rncliH of only that portion of 
the great central plateau which borders the Colorado, an island 300 miles in diameter, and at 
least 8,000 feet high, or, what is more prob«d>le, a oontincnt of nz times that area aad 1,000 
feet high, was worn down by the action of waves and nuns, and in the form of sediments, sand, 
gravel, clay or line, deposited on tlio sea bottom. 

When we reflect that, with the exception of narrow wedges of emptcd material in the 
mountains, an area having, on the 36th parallel, the breadth of the entire distance between the 
great bend of the Colorado and the Mississippi, (1,200 miles,) and fi prrent, though yet unmeasured 
oxtenaion north and south is occupied by several thousand feet of Palwozoic and Secondary 
strata, we must eondude fliat these sediments have not been derived from the erosion of 
emerged surfaces east of the MissipRijipi. luit hero fornied by tlie incessant action of the Pacifi 
waves on shores that perhaps for hundreds of miles succumbed to their power and by broad 
and rapid rivers which flowed from the mountains and throi^h the fertile valleys of a primeval 
Atlantis. 

I have already alluded to the absence of the Silurian and Devonian rocks from the seotions 
on the flanks of the Rocky mountain axes in New Mexico, while they occur in great thiok- 
nees in the sections of the ca on of the Colorado, and thai they were deposited aroond, and 
abutting in horizontal stratification npninat, tho granitic spurs of the mountains bounding the 
table -lands on the westj and further, that the axes of these mountains are on the east side 
flanked by Oarbontferous strata resting on the granite; the SHormn and Devonian radn being 
absent. These fact^^ show fluit tho older Palrt-'oznir strata WHe deposited in a trough or basin 
bounded on the east and west by granitic mountains whidi mse above the ocean's sur&oe. 

The Fotsdam (?) sand stone which is largely developed in the Greet Oafton is a coarse lilicioaB 
rock that must have been derived from the erosion of land at no great distance. 

It is true that the Silurian, Devonian, and Lower Oarboniferous limestones are, where I 
examined them, nearly destitute of feasils, and seem to be deep-sea deposits, bat shore lines 
would doubtless, by proper search, be feond, where fossils am ahvndaati within a few miles of 
the localities where these strata are exposed on our route. 

It would seem that in that vicinity (mouth of Diamond river) the water shoaled by the 
depodtion of the sediments fenning the older roolob as the oveilyiqg Oarbonifetons stiala 
abound in fossil:-:, ami one of tho iDombcrsof that series, a saiidstone, eveiywheTO aflbrds strikiqg 
evidence of current action in its cross stratification. 
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Id liurijiun y witli tliiw fiict is tlie occum iicc- uf true coal measurefl with beds of co»], indicating 
eutprgfd lami at that epocli, north of the ("nlorndn, at no fjroat tlistancc from this locality. 

Ucncc thu theory gunerully received tliat tiie formation of the continent began in a nucleus 
•boat Lake fliqwrior, and that the places of the Boekj and CaKfonria monotains were, until tbe 
Tertiaiy period, occnpied bjr an open aea it prored untenable. * 




CHAPTER VI. 

GBOIOGY OF THE COUNTRY 1U-TWEE\ THE MOJAVE VAILET AM) THE 

UHLE COLORAfiO. 

UlAlwmm DiPMrm or mojatk rtu.iiT. — Tcrturv vtbata. — Black uotrirrAiiciu — 8m>R(ArKs'g pin — Purrosic lOcn wm nu* 
CMW imwi i M^ T—mKTBoanior bmtbm mm or black uoonum^lMM TAtUR^Cmuv mvmm— Tanpab VAuar. 
Btam Mun m ewur Mnnunb— Ite rLATXAc or m TiWiMiOnm.— Ctiw w mtmm Gum odM 

«r in ooMMiMn — DwMiw ncnwi o> hi wauj. — Silouw, wwrnmr, tiro eawowmow l o cn. Qkmhw fanuaiiiap 

tlWWTItlBmM.— Bl— WWrormwWMmMW . lilU I H W«rW4y*MAT0MF 10. Mwwtl MWBW w* 

man m«u.— TAuanrovunia oauuaohm ■■ruL funtm Am hom «v rauTmi.— OAfMWMMUB anv^ 

Descending thtj Colorado to the first pass tbrongh the Black monntains, at the upper end of 

tlie Mojave vnlley, thonce striking iiortlitust to the month of Diiini iii'I river, and goiqg thence 
oa^twanl to ra><rn<Io river aut] to .San Francisco moantain, we found the geology <tf our route to 

present tUo following features : 

MOJAVE VALLEY. 

Qnaiernary depotiU. — ^From the immediate banks of the Colorado, the trail which we 
followed led some twelve miles up the gentle slope which I have described as bordering the 
river on either side in this valley, and cxtoncling to the bases of the mountains. 

This surface realljr deserves the name of desert throughout \{s extent; the narrow bottom- 
huada being iramediatelj avoeeeded by blufTs ot Quaternary gravel, of wbkdi tiie slopes and 
snmrnita, though when we passed covered with a most brilliant array of spring flowers, usually 
sustain no vegetation, except here and there a dwarfoil hus^h of Larrm or a dump of prickly 
Opnntia. After the ephemeral influence of the few spring showers has passed, the annual 
plants are soon bomed up hy the ann'a heat, and perfect sterility prevails throoghont the 

r» tnainder of tlie season. 

Tertiary tlroUa, — The Quaternary gravels, transported by the river or brought down from 
the neighboring moantains, cover most of this slope, and compose the greater part of ita mass 
near the river. As we approached the bases of tht- mountains, however, we found a series of 
Tertiary strata — tufuceous limestone, sand, gravel, &c. — exposed in all the ravines, and forming 
the first of the foot-hills. These strata closely rosemble those occurring at Camp 4!>, above 
Pyraiiiid canon, but arc conipo!«cd of a larger proportion of voloanio materials, some of the 
lu'ds being little else tbaii stratifieti volcanic aslios. 

Tiicy arc considerably disturbed, and bear testimony to violent volcanic action both during 
and anbseqaent to their depoaition. I was not able to detect any traces of foaaila in any of Che 
beds examined. 

BLACK MOUNTAINS. 

Where wo crossed thorn these mountains are composed eittin-iy of erupted rocks — porphyries, 
amygdaloid, basalt, trachyte, ie. — similar to those so ftdly represented in my coflections from 
the vicinity of Ciimp 40. The vivid colors of tiieso rocks, and the picturesque pinnacles and 
castellated summits which tliey form, so characteri:«tic of this rangei are here quite as OOttSpio- 
nous as in the localities where they have been heretofore deaeribed. 
7 L 
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On the «ast«ra deoKvities of the nio«Dtaii» we find luge rarfteee ilrawed with oooerattonary 

and botryoidal masses of chalcedony, npfito, and crystallized qnnrtz of dilTorcnf colore, and 
frequently of great beanty. Cartloads of specimeDS, which would be highly prized by miner- 
alogieta, might be collected there. Theae aunenlB have been formed in the crevices and 
cavities of a aoft and very cellular amygdaloid, whidi hao been much decompoaed, and the 
flUiciou« minerals now strew ita snrfiMaa. 

The eastern foot-hills of the Black moaniaino are generally composed of basaltic trap, which 
18 fieqaently columnar, and they are ramaiteble for the prevalence of a peculiar form wl)i> h 
they exhibit. A number of them are crowned by cnHtlo-liko sommits of columnar trap, having 
perpendicular tucett, from tbo boso of which a glucit», perhaps of several hundred feet, slopes 
off noiformly on either aide. 

Ttriiary strata. — Among thct^o foot-hills arc many masfps of siindstont^ iind tiifiiccoUH cong'lotn- 
erate, probably of Tertiary ago, and very similar to those which skirt the western base of the 

The eandi^tones, ^vhcn' inn lian^^rd, arc yellow and aoft, and have been erudetl into striking 
imitative forms. In some localities those strata are much metamorphosed; the tufaceous con- 
glomerate containing great quantities of onyx in nodular masses, which have been inGltrated 
into its cavities. This rock, under these eirenmstance^, presents almost precisely the appear- 
ance of that containing onyx, A-c. nnd mf tamorphoHod by the action of thermal springs on the 
banks of Warm Ghock river, Des Chuton hwin, Orr^on.* 

LONG VALLEY. 

This is iin interval of nearly l< v< l liuid some fifteen miles wide, lying between the Black 
mountains and tbo next succeeding range on the east. It extends north nearly to the Colorado, 
and ccmmnnicatee with the Hcrjave valley at ita wrathem extremity. It is parallel to and some- 
what rcsoTOMt'H the Mojave valley, Imt is much higher, (2,000 fcot,) and i-< now truvcrsiMl by no 
permanent stream, though there is every indication that a river of some size once Howed ihroagh 
it. It is quite possible that all or a part of the Colorado once foond ita wey eoothward throog^ 

this channel. 

This plain forms the iirst step in the ascent to the tablc-landsi and ia probably in part under- 
laid by the Tertiary sandstones and conglomerates whidi form the hiib CO ill western margin 
where we descended ftom Che Black mXnmtains. 

CEBBAT MOUNTAINS. 

Long valley is bordered on the east by hills of trap and coarse grey granite, which form the 

approaches to a range of mountains having a trend nearly parallel to that of the Black moon, 
tains, but rising much higher, at the time of our visit (March 2fi) its Hummits being covered 
with snow. The highest portion of this range— a huge granitic mass, southeast of Camp 62 — is 
visible from a long distance, and is a prominent landmark in all tins rsgian. At this pouit the 
range, apparently homogeneous southward, increases in breadth nnd altitude, then falls off to 
the north and divides into two distinct ranges, our route crossing above the bifurcation. 

The western range is principally composed of trap, trachyte, and porphyry, bvt all having a 
very different aspect from those of the Black motmtaans. 

With the masses of these rocks, which are the immediate product of fusion, occurs a series 
of stratified tufas and conglomerates which have been boricd beneath floods of molten matter, 
end to which they are in some places so doeely sssimilated by metamerphoaia aa to be with 
difficulty identified. 

These beds are apparently compn^^ll of volcanic materials, principally ashes, stratified by 

« Hcific B*Uium1 lieport, Vol. VI, rwi 2, paga 49. 
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water. They are probably of Tertiary ago, and the equivalents of the sandstonea and conglom- 
erates of the opposite side of the valley, from which Ihey differ only from the proximity of 
volcanic force during the period of deposition. Some of them are strikingly like the stratified 
tufas of the De» Chutes basin, Oregon, and are evidonHy the results of the winie nories of causes. 

The pass by which we crossed this ningc is simply a cnflada of erosion, through which the 
drainage of a portion of the plain bordering it on the cast is carried down fo the much lower 
one on the west. 




Fig. 13.— caSada or dumiox TtrRCH cn wHrTxai) baxge of tiie csuut MorKTAim, 



At our Camp 63, situated on the eastern base of the western range of the Cerbat mountains, 
the prevailing rock is a coarse gray, massive granite, which forms the highest summits in the 
vicinity, and here composes full half the mass of the chain; the remainder being compact and 
vesicular trap. The granite is in many places intersected by large veins of quartz, containing 
iron, and perhaps other metallic minerals, though no others were noticed. Many of the trap 
hills, composed of scoriaceous and decomposable material, have been extensively eroded, and 
their surfaces are covered with masses of chalcedony and crystallized quartz, formerly contained 
in the fissures and cavities of that portion of the rock which has been removed. The scanty 
supply of water which we obtained from this range, though aj)f>arently flowing from granitic 
rocks, is so highly impregnated with salt as to be scarcely drinkable. 

YAMPAI VALLEY. 

This valley seems to be topographically a basin, there being no outlet by which it is com- 
pletely drained. A large quantity of water poured into it would find exit by the cafiada 
through which we ascended to it; but the lower portion of its surface is probably annually 
covered by water, which is removed only by evaporation. Into this area Yampai creek flows 
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from the cast; and tbongh dry at the time of oor viut, it it •▼ident that its broad and deep 

bed is at times filled with a volume of water which woold ^eedUy submerge and oonyert into 
a lake a large portion of the basin described. 

The altitude of Tampai valley is 3,600 foot, and 1,200 feet higher than the one which lies 
between it and the Colorado on the west. On the Houtli it terminnti s in the conspicuoiiB 
granitic nuifs of the Cerbat mountains, to wliich I have I'rti'K* ullntiud; and which, with its 
sheets of snow and forests of pines, unites with the grocu and grassy surface of its soothern 
portion to form » beavtifiil landaeape. Towards the north it ecpaads to the width of twenty 
miles, cmlirared in the divei!giog rniijrcs of the rorhat niduntiiiiiH. It- pncifie length we coald 
not determine; but it extends far northward in a nearly level plain covered with gnus and 
flowers, and completely encircled by moantaiuft, forming one cS the moat attractive vcQnes 
which wo looked upon during onr joorney. The soil is excellent, and with a better eapply of 
water it would bo as productive as pictoresqne. 

The cafiada, through which wc entered Yampai valley at it? upper extremity, is eattfaroagh 
a thick stratum of trap, which scom« to underlie a large piirt lA' the plain. Tliroughout its 
Bouthern Imlf the rot ks composing its boundaries arc exclusively eruptive in character, but 
the wall which limits its northern portion on the east shows bold perpendicular escarpments of 
stratified rocks. To these, when in the ▼alley, greatly to ny regret, I had no acoesa, hot after 
leaving it an<l mounting another i.tep in our ascent, I discovered that these moral laoes were 
sections of some of tlie palaeozoic strata of the great f able-lHiuls. 

THE EASTERN CHAIN, CEUHAT MOUNTAINS. 

The geology of the northern portion of the eastern wall of the Yampai valley is ns inter- 
esting and important as that of any other portion of our route; and the inconvenience attending 
an effort to determine the geology of a district, while connected with a party having another 
as a main object, was nevermore keenly felt tliaii when in the vicinity. We liad here the lino 
of contact between large areas of which the geological structure is as unlike as possible: tho 
volcanic region of the Colorado basin, and the sedimentary district of the great central platean. 

ITorC' ^^■as oxjKised the western edge of the stratified rocks of the table lands: and the jrreat 
point of interest was to determine, if possible, from these sections the nature of the causes 
which limited their extension in tiiis direction; whether their present boandaries had existed 
ah initio, or were ronniarativoly modOTDt Did these mountain ranges represent the shores 
which restricted tho palicozoic ocean, or were they forced up through the continuous strata of 
the table-lands long after their deposition? If the latter, what has become of the western pro* 
longution of the table-lands; have they been buried in the deep synclinal trough of the Col- 
orado basin? And do wc find them rcprosontcd in the erupted and mctamorphic rocks which 
prevail over all the region between this lino and the i'acific; or have they been swept away by 
the powerfid and incessant action of the waves of the western ocean once rolling so tu east- 
ward? 

The key to this great problem is doubtless contained iu the vertical faces of sedimentary 
strata beforo mentiooed, bat to which we did not gain access. TTnfortanately we ascended the 

mountains bordering Yampai valley just where tiie line of contact between the granite and 
stratified rocks is concealed by beds of comparatively recent trap; and when we stood upon 
the surface of the first r^tep of tho plateau, without having seen its edge, knowing nothing of 
the splendid sections of tho table-lands revealed in the callon of tho Colorado^ the regrot felt 
for what was supposed to be an irre]iar!ible lo<s wns extreme. 

That loss I still deplore, though, from the opportunities subseijuently enjoyed, it is probably 
of nnoh leas oonseqvence than then supposed. Within ten miles of the eaearpuMnt so often 

referred to, wc descended througli nil the sedimentary rocks wbioh gO tO make 1^ thifl partof 
the table-lauds aud several hundred feet iuto the underlying granite. 
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Tbsi experience, with a careflil exeiniiuition of the nirftce nearly to the brink of the 

preripicf lumndiiij; Yaiiijuii valley, tojrotlier with the obsorvations of Mr. Marcoii and Mr. A. 
U. Campbell, wbo with Captain Whipple crossed the edge of the tablu-luudt> a fuw oiiiea 
■onthent of whore we came on to it, have led me to the cooclnsion that the Bedimentary strata 
covering the eaBtem flaoke of the Cerbat monntaioB indude oiJjf portions qf the Oarionjfenmt 
tenet, 

I think it will be eccu, as we proceed, that there ie even reaisou to suppode that the lower 
member of tbatnries, tbe "Muuntuiu limestone," ie wanting in all the aectime examined by 

Mr. Marcou west of tlir .Ssm Frdiieiseo iiiotiiitait). 

The Carbonilcrouii titruta iii tbis rcgiou, where all are represented, arc at least 2,500 feet in 
thickneae, and consiet of three great beds of Itmeatoue, eeparated by red, white, and gray 
eandstmies, beds of gypsum, &c. ; the whole forming a series of such magnitude, and of a 
atmctore so complex, aa almoet certainly to confuse the most experienced geologist, onleas he 
ohaueed to find sncb a section as that exposed in the caflon of the Colorado. 

The mountains which I have called the en.'^tern mnge uf the Cerbats furm t lie last of the 
rnnfrCH wliicli intervene between tlie '-mfM/.v" iind tlie lower ('nliinido. Alnni^ tlie course of 
tbe upper Colorado, in the dircctitm pursued by our party, tlit re ure no utiier mountains till 
that line strikes the first ranges of the Sierra Madre, ("Sierra de Chnaca,") east of Fort 
Defianre ; filtlioufrli imrth of tln> rnlorii'lo isnlalcrl iiiomiliiins are discernible, and oppo.^ite 
them in tbe south, more than a hundred miles di^taut, is tbe similar isohttcd but more lofty 
Ban Francisco gronp. 

Along the 35th pariillel the table-land,-* are not so continuous or well niarki d — ^^i iircoly more 
than tbe edge of the bu^in of the Little Culorudu being crosned by it ; and tlie route followed 
by the party of Capt-ain Whipple, from the San Fnincisco mountain west, is much broken by 
eiTusions of trup, and by lines of upheaval and eroi^ion. Some of the moinituin ranges mentioned 
by Captain Whipple, aa tliat of iho "lilack P'orest," intliidinf; the I'lfaclio, siibserjnently 
visited by u«, entirely disappear before reaching the Colorado on the north, and the sedi- 
mentary rocks in its line show only slight traces of its distnrbing action. 

The Aztec and Afiiiariiw iiiinnilains, of which interest ir)jr though very brief notes have been 
given by Mr. Marcou, 1 was not able fully to identify ou our route, but have been disposed to 
regard them as the eqnivalents of the range under consideFatioo. The Aztec moanteins are 
iti< prcciiie geological equivalent, and Islioald not hesitate to consider one the continuation of 
the other had we not seen a distinct connexion of both the ranges, crossed by m oast of the 
Black uiountuin.s, with tbe principal granitic mass of tbe Cerbnti^; and the Ptcacho range diwap- 
pearing in tlie north led me to suspect the Aztec mountains liad <liini' tlic same. 

Iis.auing from Tampai valley thmrigh tlie caflada of Yanipai creek, we followecl (hi- nidi! we 
canio up on to tbe table-land to which reference bait been so frequently made. Throughout 
its course the caflada, or csfkm, of Tampai creek is the effect of erosion. Its lower and broader 
part is bordered l>y hills of coarse gray granite, as at Camp 01. Thence to Camp (>.") it become:^ 
narrower, running between hills of granito on tbe wext and mesas of trap on tbe east. Tlie 
granite is plainly mnch the older, having once been completely covered and oonoealed by floods 
of lava, apparently flowing from the southeast, and duubih ss of common origin with those 
which surround tlie Pudclm, aii<l form mesas in Partridge creek. 

The drainage Irom the me.su law followed the line of junction between the granite and trap, 
leaving walls of the latter rook several hundred fSeet in height on one side, and on the other 
granitic masses, flrom which tbe trap has been all eroded, or remains in detadied capping 
massea. 

From Camp 65 we tamed into a branch of the caBada leading down from the east, whicht 
being cut th rough the trap platean, has perpendicular walls on either side, and for several 
miles is a typical caBoo. 




64 QEOLOor. 

FIBST PLATEAU OF THB TABLE-LANOS. 

Eiin:T;.'iii;4 from tlic can<>ii of Ynmpai creek, wc foinul onrisolvos on a plain nxtcn<lin{: indefi- 
nitely toward the north, and risiag gently toward the west, wliere ita broken edge forms the 
limit or Yampai valley. On tlie eottth it is bounded by monntains, of wbieh tbe relations wvn 
not ])erccptiljlo in the dii^tuiicc-. O llji' uast it is ])ai tially cniluseil l>y trap bilta, DOltll of 
which our vit'W was liniitt-d hy the aliniptly cut im];.'!' of another and liigher jilrttcau. 

Traversing pluiii iu u uortheuHt direction wc uucunsciuuiily padHcd the edge of the trap, 
and found onraeWes on the aomewliat irregnlar rarfaee of beda of rounded gravel. The 
draiiiajrc of nio.>st of this jsurfac-u is toward the nortli, and in that direction the arroyos hoconie 
deeper and expose thick beds of saud, gravel, and boulders; the greater part of the pebblei 
being of a hard blaisb'gray limestone. Ultimately the beds of the draining streams were 
fouu l to liave reacht'tl the roi ky floor beneath. This fhey soon begin to erode, forniinjr canons 
which lead toward the Colorado. These canon.s gradually increase iu number and depth till 
twenty miles north of the point where the denudation commences, the plateau is intersected 
by a labyrinth of chasms from 2,0€0 to 3,000 feet dcop, of which the nearly perpendlcnlaff 
walls forliiil pa-ssa^e of man or any other winfjless aniiiiul. 

The plain which hus just been described is little ehe than a broad valley of erosion, scooped 
out of the sedimentary rocks by the flow of water from the mountains south of it. 

Its rocky basis is wlial I have rcfjarded as probably the Lower Carboniferou* or "Monntain 
limestone," though tio conclusive evidence of its age has yet been obtained. It extends to the 
border of Yampai valley, and, I have supposed, forms the greater part of the perpendicular 
section seen from below. 

OAfiON OF DIAMOND BIVBB. 

Near Camp 66 we descended to the bottom of one of the arroyos I have mentioned, where 

it has a ibjitli of ni'tre tlian CM) fiot. A mile north of this point its side* converge and beoonin 
perpendicular, i'uriuiug a wiflun of mure magnificent proportions than any we had seen, and iu 
geological interest far surpassing anything I had dared to hope for. 

This st'< iiu-il to be our only avenue of ap])roacli to the Colorado, and we fiillowed it for 
fifteen miles, to its junction with the still grander cation of that stream. 

Throughout this distance the dry stream-bed on which we traTollod descended at an avej;age 
rate of about 200 feet to the mile; while the Hummitti of the cliffs on cither side held nearly a 
constant elevation. All the strata licre exposed have a strong dip to the northeast. In the 
direction wo travelled wo estimated it iit lilty feet to the mile. 

In traversing this csflon, which joins that of Diamond river just before it reaches the Goto- 

rado, I was able to oxaniino cacli stratum as we came down to the point wlirre it was cut 
across; and in that way make a very complete and satisfactory analysis of the scries of rocks 
composing this first, and lowest, plateau of the table-lands. 

GREAT CASoN OF TUP: COLORADO. 

The caDon of the Colorado at the mouth of Diamond river is but a portion of the stupen- 
dous chasm which its waters have cut in the strata of the table lands, and of which a general 
description has already been jrivon. At this point it.* walls have an altitnde of over .3,000 feet 
above the Colorado, and the bed of that stream is about 1,200 feet above tho level of the 
sea, or 500 feet higher than in the Black canon. A few miles further east, where the surfoee 
of the talile-lan<ls has an altitmlc of nearly 7,000 feet, the dimensions of tJic cafion become far 

more imposing, and its cliiTs rise to the height of more than a mile above the river.* 

• 8m SMtiaB or edhiB at thb point, Chapter T, p. 4t. 
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Near the moatli of Diamond river, by the intenections of the nmnerang oafioiia whidi cot 

the plateau, portions of it lucva bwn left in n series of pinnacles and pyramids, frequently atand* 
ing entirely isolated, forming some of the most striking and remarkable objects aeen on our 
expedition. Many of these buttcs exhibit a singular resemblance to the spires and pyra- 
nida which form the architectaral ornaments of the cittaa of civilized nationa, except tliat 
the scale of maf;nitude of all these imitative forms is sadl 88 tO render thegraodeat moniUMMlta 
of human art iusignilicaut in comparison with them. 

The aeotion ezpoaed in the waUa of the caBon of the Oolorado in thia vidnify oooaiata of 
the foUowiqg geological elemeDta : 

SBCnON OF CASTOX of COLORADO BIVEB AT CAMP 67. 

lat. Dliiisli-^'ray limestone, containing oorala, caata of Ewmpkcdvt, Bpbr^er, dw.. with 

IiOlluI^■^ nf I'ticrt juid iron, to siitnrnit • 1,000 

2d. Mottled, red and gray, silicious limestone, interatratified with argillaceous and sili- 
eioua abalea, red, white, and brown, mach changed by infiltration of ailica; cavi* 

ties and joints filled with clialcodony 300 

3d. Bed, green, and yellow shales, with bands of argillaceous iron, and black oxide 

manganeae • 100 

4th. Bed and brown Hneatone in thin layera, with grita and ahalaa containing imper- 
fect corals • 60 

$tb. Green shales • «... <30 

8th. Fem^inona limeatonee, shalea, and rand rocka, the limestonea contdning corala, 
{Chaeteies?) greenish shales, with mud furrows and carbonaceous particles, closely 

resembling rocks of Chemung group in New York 75 

7th. Mottled, red and bine, thick bedded limeatooe; red portiona haTing the form of 

branching coral:^ 25 

8tb. Soft ochery sandstone 25 

0th . Shalea with banda of limestone and grits, without foaeila 180 

10th. Speckled, white or brown, and dark red foliated aandatonea with ahalea 2G0 

llth. Red, gray, and green shales with mud fiirrowf^ raaMBbHqg caata <tf wonn holea- 250 

12tli. Gray coarse silicious sandstones •••• • • ICO 

13th. Red quartsoae aaodatone, often purple, and beantifolly atriped 150 

14th. Conglomemtc S 

15tb. Massive black and white granite, traversed by veins of quartz and red syenite, 

and ooarae red felapathio granite with laige platea of ailver mica 000 

In the absence of fossils it is impoasible to determine the preciae gedogioal age of any of 

the Ptratii cotiipnsing the prccodiiif^ section below tlic limestone which forms the siunmif of the 
cliffs. There is some doubt whether this rock is the equivalent of the mountain limestone. The 
fosaila procured from it are few, and not well preaerred, but they are apparently quite different 
from those of the next great calcareous stratum lying several hundred feet above it, which, 
though hitherto considered by some who have written upon the geology of New Mexico, as the 
lower carboniforoua or Mountain limeatone, ia doobtleaa not cider tlmn the era of the ooal 
measures. The entire thickness of the upper limestone is, aa we shall hereafter see, 

probably not less than 1,500 feet. 

The next 500 feet of the section is made up of shales with bands of limestone and grits, 
which have been oonaiderabty changed by siliciooa infiltration. They have apparently been 
nnuh hardened by the prnci><s: and their cavities and fissnro's are filled with masses or plates 
of chalcedony. Concretions of iron and manganese seem to be characteristic of group No. 3. 
Fcaaila have exiated in theae strata, but only obaoure traces are now diaoemihie. 
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The renuum of oigMiiBios are aomewhat more dutinot in Na 6, bat even tbeee ere too much 

obanged to be satisfactorily determined. 

Tlio litliologicnl charucter of this group is much like that of some of the Chemung rocks; but 
the corals, lus they seem to be, which make up so much of the mam of the limestone baada ta 
their ahundauce and general appearance, resemble more the intermin(!^1o*l branches of OhaMM 
which cover the surfaces of some of the Silurian strata, than any fossils of later date. 

No. 7 is a very dense and massive limestone, ol a light blue or gray color, everywhere pono- 
trated by Hnea of deep red. This character is common to several bands of limeatooe in the 
Forics. and tlistinf^nishos them from any I have ever sim i; t lHi wiiore. The same appearance 
would be produced if the stems of corals, sometimes so ubuuduiitly distributed through the 
Devonian and Silnrian Kmestonea, were impregnated witii oxide of iron. All the limestooM 
below No. 1 ( nntuin consjilerable silica, and have doabtless been affected by the ai]icioaa infil- 
tration to which 1 have already referred. 

The foliated sandstones of No. 10 have an indescribable look of antiquity. They are usually 
fine grained and hard, the lighter ones drab or gray, specked with dark red. The shales above 
and below these sandstones are very soft, red, or frreon mudstonei^ containing great Dttmbors 
of cylindricul bodies, which resemble the casts of worm holes. 

Noe. 12 and 13 are coarse siliciooB rocks, having the same appearance of extreme age as No. 

]0, l>iit iniioh roar.-ier and more massive. The litlin|.»;^ira! cliiiracters of those Strata are 
strikingly like those of much of the Totsdom sandstone in the exposures I have examined of 
that rock en Lake Superior and in Oanada. 

The color of the upper division is a light yellowish brown, sometimes nearly white; of the 
lower portion, dark red and purple. In some parts of the sections, especially near the base, 
the light and dark colors are united in narrow stripes ; and as this portion of the rock is ex- 
oeedinf^ly compact and finegrained, it occasionally resembles a striped, purple and white 
jasper. Tin se simrlstones, ns M'il! bo seen in the specimens collected, are apparently somewhat 
metamorphocicd, portions of them being harder and more crystalline than any unchanged sedi- 
mentary rock that I remember to have seen ; bat the perfect harmony of stratification every- 
whero jiri'vailiiiL'', us well as the eviiJent antiquity of all the irrej^ularitiea of the nnderlying 
granite, around which the strata of sandstone are now resting just as when so quietly depos- 
ited, lead me to infer that their oonaolidation is not doe 19 any degree to vdcanic beat, but 
lather to molecular chiui^ros induced 4^ the loiiir-i ontinued pressure of the immense mass of 
■aporineambont rocks. When it is remembered that every square foot of the basal structure 
of the table lands has sustained a great and constantly increasing pressure from the earliest 
polaoKoic times, and that since the depoaition of the Chalk, that pressure has been at least 
500,000 pounds on every Hqnnre foot, this cauRC alono will probably be considered quite ade* 
quate to produce the degree of metamorphosis oxhibitcd.by the strata under consideration. 

In the absence of foesila, whatever oonclosions may be arrived at in regard to the age of 
these sandstones must In- In smne (Ie<;ri'e c<tnjccfural and liable to modification by the disi'ov- 
ery of new fact^ ; yet the evidence is in a good degree satisfactory that they are the equiva- 
lent of the Potsdam sandstone of the New York geologists. 

The indications of this identity are found in their great relative antiquity and in their litho- 
logical characters. From the limestone called Lower Carboniferous by Mr. Marcou, they are sep- 
arated by over 3,000 feet of sedimentary strata ; and from what I have considered the base of 
the carbonlferoos scries, by nearly 2,000 feet. 

The question of their age, then, resolves itself into this : Are tluy Devonian or Silurian? 
They aro not so remote from the Carboniferous rocks but that, reasoning from the thickness of 
the I>evonian strata in other parte of the world, we might perhaps indnde them in that for- 
mation; bat while in New Tork the Devonian rocks are several thonsand feet in thickness, they 
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thin ont mpidly toward the west, and on the MiBsissippi do not inclnde a tboasand foot of 
strata. 

An equally marked change of lithological character is perceptible, following the aarae line of 
observation. In New York the "Old Red Sandstone" formation includes thick hods of sandstone 
of typical character. In Ohio those have disappeared, and the Devonian strata consist of sandy 
or carbonaceous shales and limestones; further west little but the limestones remain. The 
structure of the Black HilU, Nebraska, according to Dr. Haydon, {Proc^inga Academy Natural 
Science*, Philadelphia, June, IS.'iS ) seems to afford strong presumptive evidence of the Silurian 
age of tho sandstones in question. Dr. Hayden found the crystalline igneous and motamorphic 
rocks, forming the core of the Black Hills, overlaid by upheaved sediments, of which the lowest 
is a coarse deep red sandstone containing Lingtila, Oboliu, etc., evidently the Potsdam. Above 
this are, partially metamorphosed, silicious limestones. <tc., and then the GarboniferouB lime- 




oaAxm raxAcuBt, caSox or diamovd una. 



stone. This is the nearest point to the exposures in the caflon of the Colorado, where strata 
of any considerable thickness have been found below the Carboniferous formation, and the 
section given by Dr. Hayden exhibits a striking paralelliam to that under consideration. 

The conglomerate which underlies or rather forms the base of the red sandetones, to any one 
who has soon the Pottwiam of Lake Superior in place, will seem an old ucquuintance. It is bat 
a portion of the sandstone which includes pebbles of quartz, jasper, Ac, very possibly derived 
from the attrition of the granite on which it rests. It is much harder than any of tho more 
recent conglomerates met with on our route, resembling more the dense semi-crystalline con- 
glomerate in the vicinity of the trap on Keewanaw Point. The surface of the granite beneath 
i«, in many places, planed off, as though by the action of corrente of water flowing over it 
before tho deposition of the stratified rocks, 

S L 
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Tbe gmiite forming the base of ib« NiiaB w Tery compact and tnaadvA, tcaroefy sbowing 

•ny tendency to stratification. It is out by Teins nf (ji.n t/ of large size, and contains toidb aud 
maaoM of baodfiome red eyenite and coarse red felspathic granite, with pUitea of ttlvery mica. 
All tbeae seem to have been injected into fiaaored. 

The eroeion of tbe cailon has bo untifully disphycd the ancient durfaco of the granite, and 
shows it to have been extremely irregular; Lilla several hundred feet high, many of which have 
precipitous sides, and detMsrve the name of piiuiacles, have been exhamed from the sediments 
fai wUeih thej were enveloped. The ssndstoDee and riialea are ieen to have been deposited 

quietly around them; their strata, nearly horizontal, abutting against their sides. We have 
here evidence that at least theBe granite hills are older than any of tbe stratibed rocks of tbe 
table-lands.— (See preoedicg page.) 

Retracing our etepH, as the only m^^ unH nf i xit from the bottom of the Colorado oaBODi and 
reaching tbe surface of tbe meHa. a short distance east of Camp 66, we obtained a fine panora^ 
mio view of the geological structure of tbe eoontry for many miles abont as. 

We stood upon the gray chorty limestone which caps the clilTs on the Colorado, and which 
forme the surface rock over a largo area. It here contains largo quantities of iron in nodiilcs, 
with few lofisils, except masses of coral. Below us, on the west, was the broad eroded valley 
or plain, aoroas which we had approached the Colorado. On the east the bold escarpments of 
a higher mef<'a limited our vision in that direction and formed a series of headlands, which 
diminished in perspective toward the north and south. 

From this point the view towards the north was particularly grand; tbe course of the Colorado 
was visible for nearly a hundred miles, and the series of Cyclopean walls into which the mesas 
of difi'erent elevations have been cut by fbut streiim and its tributaries formed a scene of which 
the sublime features deeply impressed each member of our party. Some conception of tbe 
eharaoter of tiiis scenery may be gathered from the sketches of the artists of the party, Ifesars. 
Egloffsteiii and Mollbausen. 

As we progressed towards tbe east wc found the surface of the Mountain limestone consider- 
ably eroded, and in placea covered with heavy beds of alluvial gravel: tbe sodales of diert, 
which it contains in such abundance, having been left in its decompoeitioo, cover the uirlkce, 
and with their many angles seriously incommoded our mules. 

Approaching the high mesa we ascended rapidly, and for the irst time since leaving tbe 
Facifio were anrronnded by arborescent vegetution sufficient to deserve the name of forest. 

There is here apparently a local interruption of the p;i'neral easterly dip which I Imvc said 
prevails over ail the western portion of the table-lands, and a slight arching of the strata over 
what seenis to be the ooatinaatioo of the line 4^ npheaval marked farther sooth by the Plcacho 

and other mountaiii^i of like cliaracter in that vicinity. At one point bctwocTi our Camps (58 ami 69 
tbe stratified rocks have been broken through by tbe eruptive force and a mass of trap has 
been protmded. The quantity of eropted material is however small, and, as in many similar 
eases which came onder oar notice, it has prodaced little or no dislocation of the sedfanentaiy 
strata. 



Bast of liist portion of tiie tsble'lanAi whidi Ihave described is a belt of eoontry firem thirty 

to fifty miles in width, extending from a point south of the San Francisco mountain north* 
westerly into TTtah, which has a much greater elevation than that on cither side of it, mid forms 
a natural water-shed between tbe tributaries of the Colorado, flowing in a northwesterly direction. 

Where we crossed this divide it has tbe character of an elevated platean, of whidi tbe sorftoe 
has been considerably modified by orosiotj. and now presents many broad and shallow excavated 
valleys. Its geological substrata are everywhere middle or upper Carboniferous rocks, which, 
though exhibiting local variations from the general eastern dip, nowhere tUnew aaj dkraption 
or contortion. 



HIGH MESA WEST OF LITTLE COLORADO. 
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Nearly one hundred ndles wnithemt of the line wliere oar route eroaees this high neea it hu 

burst tilt in^'h by vialcanic force, and tliongh mach npheaved, is leas broken uaA di»turbed 
thiin nii-rht Inive hi-<>n expocteil It tin rr licoply bnriod under the KOCQmolatiolU of ernpted 
muteriul which coinpojo utid surround Sun FrancUco mountain. 
The toil of this eloTsted dtstrid is naneny fbrtile; snstaioing deoM Ibreeta of yellow aod not- 

pine, noujrliis's sprtiri', aii'l ceiJur, iiiti r~piT!»cd with larne aroiis coven-d witli a vigorous growth 
of grama or bunch grasii; the coulraHl which this meaa country* presents, in ita vegetation 
and geological rtrnetare, to the Tolcaoie and desert re^gion of the lower Colorado, was moat 
agreable to us in many respects. We hud all been wearied by the inoiiotunous prevalence of 
the products of a tsingle destructive force; and the varied and beautiful volcanic minerals so 
profuiwly Acattered over the Colorado basin, devoid of all traces of organisms, and associated 
with tlic deuth*liko sterility now pervading all that area, had ceased to excite a pleasantble 
scientific interest, and bad even prudiH-od ji jnwitive tliir.-it for ///"'■.' a I'ln^iiig to reach wime 
region where nature's vital tireii had not all burned out; whore the varied toruis» of recent animal 
•end Tegetable fife adorned the earth'a aor&oe, aod the rooka below contaiiied in their foaaila a 
record of ita prevalenoe on aea and diore from the earliest agea. 




Diced- red ea/earmn* Smd^ 
sten04 with ^ff/tntm. 



Ms. 14.- 



70. 



Red ooleoreoM aomlitoneff and aXotsa.— Jnst before reaching the edge of the high meaa we left 
theaurface of the MountAin(l) Umaetonc, and camo upon a scricH of Mood red l alcareoiM Band* 
stones and shaleH, which have an aggregate tlii< kne^i^ nf nearly 500 feet. This series rovers a 
belt several miles in width, bordering the wall of the hiirti mesa and reaching up to form nearly 
half its height. 

Although I examine'! those rod rocks in several lo<"ilitioH where fully exposed, I was notable 
to detect in them any traces of fossils; their mincnil conntituonts are, however, of interest; 
affording a marked example of the oompanionahip of peroxide of iron with g y paam, which ia 
noticeable in strata of all a^'i and to which I shall have occasion again to refer. At otir ramp 
69, interstrati&ed witli the red shales and sandstones, is a tbiu stratum of creamH»lored tufaceoos 
limeatone, alao witbont foaaila. 

Brown Imtiiuiiad aembfom. — Overlying the hist-montioncd scries, and forming the middle 
portion of the mesa wall, is a group of sandstones of a lighter color, and more purely silicious, 
having an aggregate thickneHs of over 200 feet. Like the last, these rocks seem to be entirely 
deatitnte of foaaila. I anbsequeutly had an opportanlty of asamining thaae aandatomaa in tlw 
cnfion of Cfisoado river, fifty miios northeast of the point where I first (l1)^iorved it, and still later, 
in the valleys of Partridge and Cedar creeks, about the same distance west of the San Francisco 
mountain. In the oaSon of Cascade river they are aomewhat more maaaiTe and of lighter odor; 
on Fartridge and Cedar ereeka afightly darker than hero; hot in all theae localitiea their 
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Bimilarily of character is Bucli as to admit of their iinmedinte identification. A most striking 
fottturu which thuy exhibit iu all the oxpoHuren whoro I obdervod thom is their teiidoncjr to 
oross-etratifieation, ft chftraeter which aeemt to indicftto Umj bare been depoMted 1^ ehaUow 
•od rapid currents of water. 

HidtUe carbon^erotu /imectone. — Tht bluff formed by the cut edge of the high meua where we 
ascended it is capped hj aomething more than 200 feet of bluish gray limestone, not Tery anlike 

that which covers tlie lower mepa in its general appearance, but containing larger quantities of 
foHsils. These consist of criuoidal culumus, very abundant, with many species of Producfitf, 
Sjnrujera, BhynccmeRa, Orfhittna, Spirifer, ArtAaoadana^ all of Carboniferous types, and 
embracing several well known Carboniforoaii species. 

This liiiH'Htoiio fonns the surfiict^ rock over the greater part of the high mesa, and composes 
the base upon which the Sun Francisco mountains rest. With its numerous and well-marked 
fossils it forms a clearly defined geological horiion; and from its wide distribatioo it becomes 
the most convenient and reliable guide to the geologist in the study of all the area lying between 
the Mississippi and the Colorado. 

We shall see as we proceed that in some localitiee it is separated by an intonral of about two 
hundred feet from another thick calcareous mass, which I have denominated the Upper Carboni/er- 
out limestone. It is probable, however, tliat these two beds should be considered one, as the 
strata of gypsum and shalea which divide them seem to be confined to a comparatively llmitod 
area; and the strata of limestone above and below, though exhibiting marked diffitresoea in their 
lithological charHCters, and encli containing some fossils jn'riiliiir to itself, have many species 
in common. Tho differences which these limestones exhibit are nut greater than those which 
distingaiah the vpper from the lower eoal nMasoraa, and they doabdeaa repraaent precisely 
that geological horizon. The Btmetara of the **high maea" will, perhaps^ be beat onderstood 
by the following section : 

Sedutn of tneas at CSamp 10. 
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Skalet and gypsum. — ^The crinoidal limestones capping the bluff at the western edge of tlie 
high mata are f*accooded in the ascending BerieH by a group of green, white, and pink duilei 
aud pypsnni, having nltopctlii r a thickness of nearly two hundred feet. The materials com- 
posing this group are very solt, and, yielding readily to the action of eroding agents, have been 
removed from dl the wMtoro portion of the high men, with the exception of • few rounded 

hnttoH, one of which is situated on tlie extreme edge of the mesa soutli of our Camp 70. 

For iive-aud-twenty miles from the point where we aacended the upper mesa wall oar roate 
led over the rolling surface and tbroqgh the pine forests alreadj deacribed. The snrfaoe rocic 
is everywhere the crinoidal limestone, which at first rises gently, then falls off, with a rapid 
and onilbrm dip, into the vailey of the Little Colorado, determining the outline of its eastern 
slope. 

VALLEY OP THE LITTLE COLORADO. 

The high mesa does nut terminate un its eastern as itd western border in a moral eacarp* 
ment, bnt following the enrre of the underlying rode the anr&ee falls off in • nearly nnifom 

alope of about one Inindred feet to the mile for twenty miles. This .^lopo is sueeeeileil liy a 
leTel plain, having a width vnrying from twenty to forty miles, and bounded on the east by 
meaaa of different elevations. Towarda the aontbeaat, whence the valley has a perceptible 
descent, its eastern wall, though a marked feature in the landxeapo, is not more than one 
thousand feet in height. Near the mouth of the Little Colorado, however, the relative altitude 
of the mesa is increased by the dopreesion of the surface of the valley, and ita absolute altitude 
enhanced by the addition of two great steps or terraces to its surface. So that the angle of 
the mesa included between the Great and Little Colnriei'ii*, on the north si-lo of tin- latter 
Stream, combining all the formations of the table lands, and having an absolute altitude of eight 
thousand feet, oveilooks the valley in a neariy petpendicnlar wall of aome foor thonaand feet 
in lieight. of \vlii< h the base is apparently washed hy the waters of both streama at least aix 
thousand feet below its summit. 

The valley of the Littie Colorado, throughout its entire extent, is destitute of trees, and as 
we emerged from the dense pine forests of the mesa our eyes swept a hundred miles of ita 
course, and we were able to grasp at a glance all the great features of its structure and reUtions 
to the country surrounding it 

On the west the view was everywhere liounded by the forest-covered summit of the high 
mesa we had crossed, wliirh stretched away in an unbroken line from the Colorado to the 
point where it was crowned by the snowy peaks of the San Francisco mountain and its sub- 
ordinates. On the eastern side of the valley the loi^ linee of meaa walla, converging in 

perspective townnls the southeast, filled tlie horizon and gave to the landscape that linear 
character so common on the tabledands, but never seen elsewhere. In the northwest the high 
mesn at the junction of the two Colorados formed a moat oonspicuons object; thongh at • 
diataneaof forty miles, subtending so large as aogla and covered with • frittering sheet of 
anew, it resembled the line of a lofty and snow-covered sierra. 

The area intervening between the objects I have described seemed to us, for the most part, 
a smooth and griisS'COvered plain. Such it doobtieaa was at one time and nothing more; bnt 
subseqnently, when we attempted to cross to the opposite side of the valley, we found that 
beneath its modest surface wore concealed some of the grandest and most surprising physical 
features met with on our route, and impedimenta to onr progress more insnrmountable than 

any of tlie snow-eovered mesiis or mountains which then engrossed our attention and alone 
gave us any apprehensions. From the distance we could not see, what we afterwards di^ 
covered, that the plain was cot by a aeries of eiAiam>w»rcely less profound tiwn Oatcf 
Diamond river, forming • labyzintb of difficulties efieotnally arresting our pmgresi in the line 
we had hoped to follow. 
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The theory of the origin and mode of formation of the valley of the Little Ckibrado has 

seemeil to nu' to he quit<' siinpli>, iind lias boon already advortiMj to. It \m>> evidently been 
the clianuel through which tbo drainage of tbe nortboro slopes of the Mogollon and San FraU' 
eifloo moaotaiiiB found ita way to the Colorado ainee the dawn <^ the preaent geological epoch. 
This flow of water ha8 waiilied olT tbe variegated inarli< and red sandetones which, to the depth 
of more than two thousand feet, once covered the Carboniferous limestone, and tbe broad 
vallej ia the legitimate consequence of tlio action of such an agent on Htich materials. When, 
however, the harder substrata had been roachedt ud at the same time the precipitation of 
moisture wns, for the most part, restricted to the monntnin?*. the eroding force of the drainnj^o 
of all that country was expended iu deepening the narrow beds of the water-courses. Through 
coontlen agea thia proeeaa haa oontioned tuitU the remarkable reanlts I have deacribed have 
been effected. What was once a broad and fertile valley, abundantly watered by the streams 
meandering through it, by tbe simple proeeaa of tbe deepening of tbe beds of these streams, 
and hence ita more perfect drainage, tuia been converted into an arid and aterile plain, ren- 
dered abadately inipasaabte by the profbond chaama which cat it in every direction. 



OAjtON OF CASCADE 1UT£B. 

In attempting to reach the junction of the Oreut und Little Colorados wo descended to the 
plain to which I have referred; entered and traversed for some miles a caiSon leading in the 
right direction. Thia proved to be bnt a tributary to the greater caSon of Caacade river, in 
which the progren of our party was arrested by cascades. 

Ill till! strata exi)osed iu the walls of these cailons I found a rontinuntion of the gcologiral 
column to tbe top of the Carboniferous series. This section is connected with that of Diamond 
river by the Mountain (?) limestone, which forma the summit of the first and the baae of the 

liiHt. The members of tbo Carboniferous fornKition me here all fully exiiosed; tlieir iiiliiiiate 
cbaracters, their thickness, and the order of super-position being as readily determinable as 
are thoie of the older palaocoio rocka on Diamond river. 
The section here diaplayed ia compoaed of the feUowing conatitaenta: 



Stdum in cation q( Cascade river. 

1. Limestone, varip;nted, crimaoD and lemoO'>yellow, with nodules of chert and 

iron, to top of hills 50 feet, 

S. Sandatonef eoane, drab, aometimee pinkish; in plaoea containing many ■mall 

quartz pebbles and imperfect vegetable impressions 20 

3. Massive cream-colored limestone with geodes, containing calc. spar 16 

4. Chert 8 

5. Cherty limestone 25 

6. Blue limestone, with Produdua aemireticukUut, etc., very abundant • 4 

7. Cherty limeetone, light-blue, containing Frodudua aemirdiculatua, P. ood- 

deiUdiM, (n. ap.,) Spirigera aubiiUla, OrHdmm u wtt ra a dvm , WigtucmeBa ate, etc* 175 

8. Shales, prreen, red. siiid white, with snowy gypsum 180 

9. Hard blue limestone, containing criuoidsU columns — spines of Arclarocidaria, 

Prodwtif Spirigera, etc 100 

10. Soft lemon-yellow lime.^tono, with few Produdua Iveat, etc. • 90 

1 1. Drab, croaa-itratilied sandstones 190 

18. Bed calcareoua saodatonea and ahalea, witb gypcom 850 

18. Btuiab gray limeetone at baae 
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At Oamp 74 we foond • bad of rad oliato covering No. 1, vliicb I IwTe sappofled to be s 
portion of the series of rod aandatODOS and sbalM overljnng the yellow Umeitone at the eroanog 

of the Little Colorado, 

No. 1 coutaiuti no fossils, as far as my observation extended. It is beautifully mottled; the 
OOlor beiog blood'ied and yellow, and very bright, rendering It ODO of the handaometit marblos 
found on our rotite. This is duubtletis the equivalent of the extreme upper part uf tin- lime- 
stone which occupies so much of tbo surface between the San FraDcisco mountaia and the 
Little Colorado, called Pernian by Mr. IfareotL Wbne it ii tme that, If the Pemtiaii magne* 
fian limestones of KaiiHa.s rt;i[n>ear w«^st of the Rocky raountaina, this rock is their repreaenta- 
tive, ^t must also be said that the evidence of their identity is as yet all to be discovered. 

Here the lineatone beoeath the red sfaalea is separated from that ooDtaioing Carboniferoiis 
fossils 1 V a thiu band of sandstone; but as will be hereafter Been, whore oar party crossed the 
surface of the limeatODO weat of the Little Colorado, it seemed homogeneous throughout. At 
Camp 73 this limestone is very diflerent, lithologically, from tho Permian limestones of Kaa- 
noa. It is sUicious rather than mu^Mitt^iun, and contains oo fossila whatever. 

The sandstone (No. 2) beneath the last is a coarse and foft rock, quite unlike uny of the 
aaadstones exposed near the crossing of the Little Colorado, which hold a hit^her place in 
the aeriea. It ia strikingly Uko the saodstones of the Coal meaaoiea in the HiasisMppi valley, 

and probably should be regarded as of the same aj^e with them. As has already been stated, 
the true Coal measures are said to exist north of tho Colorado, at no great distance from this 
locality, and I have regarded thia sandstone as an indication that we bad here approached near 
to the shores of the Carboniferous continent, near enough to reach one of the strata formed by 
the direct erosion of the land. Further north, could we have proceeded iu that direction, we 
ahoold doiibtleas have found the number and thicknesa of sacb beds, intercalated between the 
•trata of the limestone, constantly increasing until we reached seams of coal. 

As we went south from this point, we turned our backs upon the ancient land — of which wo 
Boon lost all traces — and about tho San Francisco mountain had beneath our feet the homo- 
geneous calcareous sediment of the open ocoan. 

Nos. 3. 4, 5, 6, and 7, of the section, are but subdivisions of what ia constantly referred to 
in my notes on the goology of this region as the " Cherty limestone." With some new species, 
it contains large nnmben of fosails highly obaraeterietio of the coal measnres of Kansas, His* 
souri, Ohio, PennRylvanin, ifco. Siicli as Pmhictus xnnirttiadttttlt, F. OtuteflM', /^VKrj^erttieotes, 
Spirigera eMilita, Orlhisina umbraculum^ RkyncoaeUa uta, eto., etc. 

I have snppoeed the three calcareona beds (Nos. 1, 3 to 7, 9 and 10} of thia section were 
but portions of one great formation, here by the intorcalatioD of strata of sandstone and gyp< 
ailerous shales rendered locally distinct. * 

The. shalea with gypsum (No. 8) have been noticed as observed in detached hillocks, on the 
high mesa near Camp 70. They are here fully expoeed, in cliffs which would be perpendicular, 
but that their soffnes.* has pemiitted a portion of tho cherty limestone to be undcrniincd and 
removed, and a broad shoulder Ibrmcd. The prevailing color of this scries is green, but por- 
tions of it are gray, white, and red. Like the lower gypaiferons strata these contain no fossils. 

Nos. 9 and 10 compo.-'e tho crinoidiil limcstuno !=o fully dcs< : ilii il :it ('amp 70. It is here, as 
there, rich iu fossils, usually of tho same species j but spines of Ai dnwcidaris are mnoh less 
abundant. The upper division ia rather darker and harder than at Oamp 70, while the lower 
part is much lighter in color, and softer. It is scaroelly diatingoiahable from the yellow Per^ 
mian limestone of Kansas. 

The CKMSHitratified sandstones (No. 11) here present nearly the same appearance as at Oamp 
70^ bat, pwhap.s because better protected by the overlyiiig rocks, are much more massive^ 
forming nearly smooth faces in tho perpendicular cliff. 

The red calcareous sandstones and shales (No. 12,) Orst noticed on the other side of the high 
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naaft at Oamp 69, are li«re Imntifbllj exposed, fbrmini; tbe most itriking featnrea in Ae «3d 

end peculiar scenery of this and the nci^liboriri); cHnotiH. 

The bottoms of these chasms and a portion of their boonding walls are colored by them to a 
deep blood-red, which contnuti strongly with the SDOwy white of the enclosed gypmm, and 
the yellow, white, greeu, Ac, of the overlying rocks. As ifl aloKMt wuTerMdly the ease trith 
gypBiferouK rm ks. tlniso strata are without fossils. 

Tbe compaiiionttiiip of peroxide of iron and sulphate of lime, in the great number of localities, 
and distinct formations in whieh they oeonr tof^ther, is, as it seems to me, too marlced to be 

aeoidentnl. Tliis conviction has forced itself upon me in the oxamiTintion of the pxten>iivc 
IQrpsiferoaa depuiiitii of dilTereut ages which form so marked a feature in the geology of the 
conntry traversed by oar party; and I Imto been led to loolc to the law of that relationship as 
probably affording a clue to the origin of all the great niagscs of gypsum which we observed. 
Without an exception, tbe red sandstones, clays, marls, limestones, Ac, of whatever age, no 
common in New Mexico, contain notable quantities of gypsum, and it is also tnic that very 
littiti uf this ntineral is foond associated with any other materials. 

Deferring for tlie present the difen-jsion of tliix (^tieHtion in it« details, I will only say here 
that the theory of the formation of grpi^um which regards it as tbe result of the action of 
solpfanTOiis waters or vapors on coral reefs or other masses of carbonate of lime, however 
applicable to other countriots, is inadequate to expl;iiii all tlio phenomena of the pyp«nm liedn 
of the Far West, because, Ist. They are too extou«ive to be the result of an action necessarily 
local. 2d. The gypsum is more generally and nnifonnly diflnsed through the rocks in whidi 
it occurs than is accordant with that hypothesis. 3d. The mn« of gypnm which traverse the 
different strata present difficulties which, on that supposition, have seemed to me to bo insur- 
mountable. They arc evidently as much due to segregation as are the crystals of selenite in 
the olay beds. By their displacement vi tlia endoring rocks during the process of crystalliaa- 
tioii they seem to be of comi)iiratively reeent origin. 4th. The oxide of iron, so constant in 
its attendance upon the gypsum, has not only no place in that theory of its origin, but is to 
some extent incompatible with it. 

A more satisfactory explanation of the phenomena, as it seems to mo, is alTorded by making 
the iron an important agent in the procees. If a blue or gray calcareous rock, containing large 
quantities of jiyrites, were subjected to the peculiar expoenre of the strata of the table-laods, 
profeondly cut by the draining streams, and permeated age after age by nieteurio water 
carrying carbonic acid and oxygen to the pyrites, the lesult would be precinely wiiat we now 
£nd to have taken place. The bisulphurct of iron, taking another equivalent of oxygen, is 
converted into the protosulphate of iron ; then, by double deoompoeition, from bicarbonate of 
lime and protosulphate of* iron, we Hhould have nnlphate of lime (frypsum) and protocarbonate 
of iron, which last would soon obtaiu another equivalent of oxygen, uiid be changed into tbe 
peroxide. 

This I am disposed to regard as the troe tlieory of the formation of the gypsum disseminated 
through rocks so deeply colored by peroadde of iron, though there are doubtless many and 
striking instances of its prodnction by exhalations of solpbaretted hydrogen, or springs oon- 
taining sulphuric add, acting on carbonate of lime. Upon the theory suggested the gypsum 
would be altogether a secondary product, being formed not only after the deponition of the 
strata containing it, but also in great part subsequent to their elevation above the ocean level. 
The displacement of strata after their consolidation by masses and veins of gypsum indicates 

its mndeni date, whatever its origin may 1><>. 

The Carboniferous or Mountain limestcme (No. 13) was only seen in the bottoms of the sub- 
oallottB, which are deeply eot in the floors of die greater ones, and in which the streams, where 
they exist, now flow. No fcsuls were noticed in it. 
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mum OF ££GION ABOUT m F&ANGISOO MOUmiN. 

OnKB-tl- rSATLKIS. — U«L.lIIO!l3 or TBI iAI rRAHriSCO UROI P TO TUP. ll0<10Ll.Oll JYilEK. QmUL ASl'fl-r ASi> WMLiTKlJ Cn»«MTKB 

or »A» nuxciifo mocstaii. — Ira roKiLY tolcaxio ori6ix — Isolated nociTAiai DMi«.u.r coHromo or hci-tko hatkkuu 
ouim or MtTAMoanHMD WMa. — Tbiobt op TKia mwrwrnattm. — ^Ta&oa or uomt nopnoMS awl-t ras aAi rsAMneo 
WNmut.— NoDua TOUino nuaoimA or mmbt mocrau asd rAcmo aMioc— OMiUAnoM or mtu on m nun.— 
BuoaooAiM'^Cnnnrow mitatioii or wnmi uw w m ww i inw i i nMV« m omucioal mk.— Loub MMMr<— 
Onrr «r viun ar unia oomuM'— -Tur ruium war or ws luraoo aovnAa.— Aaanm aovAm oomw ir ir.— 

aMa.—Cmmmt!taaa Bunmvn. — Am or boob inm»ib» ntn.utMa9«wimK»tmnotMfmmn—VoamnBua 
oB f 1111111 wnuoA V m mnnrri^Jhu wiwuc^'* MovRinr, wnwt nniniK md mioht imnATM.— CAHotnriMW 
uiia«aa.^MaiiiM«mcunaoaMtM«uv44<— IfMaoijui uMaiam^^ ODiouMb— PMMureMMmmoai. 

GENERAL FEATURES. 

Alhisiiin lias so freqtifntly Viei>n iiiiiJe to tlie Sun Friiiii isco moiintnin in the prorivtini; [)aj^eB, 
aa wuU as iu the repurt of Mr. Murcou, (Pacific Hailruotl Report, vol. Ill,) that but little now 
reiDMDB to be aaid of it ; and yet oar exploration of this diBtriet was lo tboroogh, and oar 
obserrations have such a hv.iv'wrs '>n those of the geoIogiBt before mentioned, that I heve 
thoqght it deairable to give a brief notice of them. 

The relations which the S«n Franeiaeo and adjacent mountains snstain to the chains which 
approach nearest to thera are hy no means obvious ; and it remains yet to be demonstrated 
that this group is not— wlmt iit firr<t sight it »ecma to bo — entirely disconnected witli iiny line 
of upheaval. It is probable, however, that some light will be thrown upon this subject an 
examination of the anexplored region between these monntaine and the river GKIa. 

Such cxplnr.itintis would also result in u valnuMi-: i-imtribntion to ponlogical science, by 
giTing some intelligible analysis of the structure of the Mogolion mountains in place of the 
theoretieal — and, as it seems to me, erroneons— deeeriptions which have been pnblished of 
them. It is possible, and perhaps probable, thut the Mogollon mountains will befonnd to have 
such a trend and extent as to permit a connexion to be established between them and the San 
Francisco group ; but however this may be, my own convicttons, deriTed from observations — 
partly my own and partly thoao of others — completely enoiroling the monnt ins in question, 
are entirely opposed to the theory which pives to their ayes h nearly oast and west trend, and, 
disconnecting thcni from the ranges of the Itocky mountuinrt and tjierra No\aUa, establishes 
upon them a new aystem of elevi^ion, to which is aasigned a distinet and entirely imaginary 
epoch. 

To the casnal obeerrer the San Fraocidco mountain forms a most impressive feature in the 
•oenery whidi snmnmds it, not only from its eymmetrical and itriking ontline but also from 
iti iMilatioB. Riling in solitary grandenr to the altitude of 1*2,000 feet above the seu, it.s snowy 
summit is visible from nearly all parts of a circle drawn around it with a radius of a hundred 
miles. In all that region it is without a rival or an aasociate, except its immediate subordi- 
nates ; and in its relief from the tible-land on which it lesti it msy be compared to some rooky 

island rising from the .surface of the sea. 

It« geological structure fully accords with ita physical aspects. It is volcanic throughout, 
and is, in fact, • hqge Toloano whose fires have been bttt reoentiy edttingoiahed. Through one 
great, and several nunor vents, opened ia the strata of the high mesa, where they have a 
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thieknem of at leait 5,000 feet, a vaat quantity of lava haa baan poured, ooreriiig with a flood 

of molted matter the country for many miteo aroand, and fanning one principal com ivitb a 
thouennd inferior ones; of which the more conxpicnons have received difltioot namea. 

Little dieraption of the stratified rocka attended this grand exhibition of volcanic force; and 
the fonnatioa of the monntain mass seems to have been effected entirely by the ejeetioD of 
matter in ;i stafo «( f<nn{ilete AiHimi, throu(rli narrow orifices of unfathomable depth. 

Comparatively few muuiitaiuB have been wholly formed in this manner; probably none but 
thoaa having the same isolated character with that mder oooaideration. All the monntahi 

cXoHM wliifh liiivc ronio iniilor my observation have been componed, in a great measure, of 
upheaved strata of a decided eedimentarj character. Some of them more or leas metamor- 
phosed. 

ZtW« of upheaval seemtOBiark linear fruc tares in the earth's cmat, and hear evidmOO of 

the notion of lateral pressure as well as of elevatory force. In solitary monntnins, on the con- 
trary, I have observed a marked absence of disrupted and metamorphosed sedimentary rocks, 
and the prevalence of maseee of a purely plutonie ohanuster. The conspicuous sammita which 
ao generally mark the prominent angles in important mountain chains should apparently be 
indnded in the bame category with isolated cones, as they also, as far as my observaliou has 
extended, are principally compoeed of ejected matoriab. 

The moflcrn date of the later err.ptinns nf the Han Francisco mountain is attested by the 
remarkable freslineaa of some of the volcanic products which cover its slopes and base. Mauy 
of tiie aaoomdaiy oonea are distinctly crateriform, are oompoaed of black or blood-red aeoria, 
and are antiraly deatitate of vegetation; showing by all their aarroondiqBB that they have 
been in action, as it were but yesterday, and might be again to-morrow. 

Borne of the currents of lava which have flowed down the sides of the San Francisco moun- 
tain belong 80 entirely to the present epoch that they have dispossessed still running atreaoiB 
from their beds, and now occupy their places in a rongealed flood which seems but just arrostod 
in its flow; as black and ragged, and as little affected by the action of the elements as slog 
fresh drawn from a famaoe. 

As will be seen when wo come to speak of it^ the description given of the San Francisco 
mountain, its isolated volcanic cone, its recent lava streams, <^c., will apply with almost equal 
force toUonnt Taylor; and yet, beyond this similarity, there is pc-rhaps nothing to connect them. 

The volcanic phenumena of modern date, exhibited on so grand a scale in the Cascade moun- 
tains, and so fully described by the writer, {Pacific RaUroad Report, vol. YI,) together with 
those of the San Francisco mountain, Mount Taylor, the Raton, and a multitude of similar 
peaks soattered throoghont the coontry embraced in the ranges of the Sierra Nevada and 
Rooky mountain) prove that the forces which hnvo olovatod these great systems have, at 
various poinlii, c utinued to act even up to the present time. The earthquakes that still pre- 
vail npon the Pnsilie coast, and the recent oscillations of level of which it beara record, are 
phenomena of similar import. With those before cited, they lead us to infer that the origin 
of the labyrinth of mountain chains^ covering such ao immense area in the far west, is not to 
be referred to one or two remote paroxysms, bnt to the operation of an incessant and long con- 
tinned action, commenoing anterior t<i tlic palaeozoic period, and continuing to the present 
epoch; and that even now this shaken and everchanging region haa not reached a period of 
repose. 

LOCAL GEOLOGY. 

Compelled to turn back at the caBon of Cascade river and pass aronnd south of the San 
Frandsoo moontain, in order to oroas the Little Oolorado, we also retraced our geological steps 
and returned to the strata ezpoeod in the western edge of the high mesa, some fifty mile* 
south of the point where we first atmok it. In following southward ahmg the western bordsr 
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of the valley of the Little Colorftdo wo were constantly upon beds of drift, or the Upper Car- 
boniferous limestone, until we reached the edfj^n of the trappeun flood already alluded to as 
covering so larpo an area about the mountains toward which we were moving. 

The limestone is in matiy places well exposed, being deeply cut by the extreme brauches of 
the caiions which traverse the plain. No change was noticed in its lithological character or 
fossils from Cascade river to the point where it is covered by the trap; but the sandstone and 
conglomerate, red shale and clouded limestone disappeared as wo progressed southward. 

The drift to which I have referred is entirely of locid origin, being principally composed of 
the cherty portions of the carboniferous limestone, and derived from the erosion of that rock. 
Mingled with these are quantities of pebbles of obsidian, pliotiolite, basalt, &o. Pebbles of 
this character are quite numerous in the accumulations of drift high up on the western slope 
of the valley, where we first entered it; and, aa they could have been derived from no other 
Honrco than the vicinity of the San Francisco mountains, they afford siitisfiictory evidence that 
the drainage from that surface flowed in this direction before either the eufious or valleys were 
excavated to their present depth, and confirm the view that has been taken of the manner in 
which they were formed. 




Ktg. IS. — VBAP MBAS KOBTU Of MM nAJIClMn HOI'kTAIN. 



The edge of the trap overflow was reached near our Camp 75. This material was evidently 
poured out in immense quantities, and, spreading over the surface of the stratified rocks, con- 
formed entirely to that surface, forming a new table-land at a higher level. In this plateau of 
trap the draining streams have cut innumerable channels, some of which have passed through, 
not onl}' its entire thickness, but that of the limestone below, and have exposed the upper 
surtace of the drab sandstone. No. 11, of the Cascade river section. On the borders of the 
valley of the Little Colorado tho trap and the underlying strata have been eroded to snch a 
degree that they form mesa walls of four or five hundred feet in height, of which tho upper 
fifty feet are trap. 
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Lwving the ytSky of the Little Colorado at Ouap 7C, w» MOanded ibe mem, and crowed it 

in a southwesterly flirection, to the hciiflwatprs of tho Rio Verde. There we Btruck the trail 
of Captain Whipple's party, and I wati able to connect my observations with those of Mr. Mar- 
eoo, the geologiat who aocompairied that offlcer. The geology of all this lagion we fbitnd to 
be exceedingly aimple, and to include nothing hnt what had atieady beoome qpite fiuniliar, 
from our experience of the preceding month. 

A sheet of trap occupies ahnoat without exception the entire sar&ce from the Picacho to the 
San Francisco mountain. lu one or two instances I noticed mnseoo of the underlying sedi- 
mentary rockH formitij: Iiills not covered hy the trap; i»h that weparatinf^ Partridge frnm Cedar 
creek. Tliese hillii Lad bucIi au ullilude that they were uut submerged by the lava-ilood which 
coTored the lower gronnde, and coDoebled all minor OTidencea of die eroaion preriovaly aoffered 
by the general Burfacc of the country. The slicct of trap lias Vict^n cut throupli hy most of tl-r 
etieana; exposing the stratification of the underlying rocks, as well as the outline of their 
upper Mir&oei. From these ezpoaorea it was eaay to peroeiTe that the lava had covered a 
district precisely similar to that nearer the Colorado on the high mesa, where we crossed it; a 
high plateau of sedimentary rocks, wliich had been cut into valleys of moderate depth, and 
on which the landscape exhibited a series of gentle corvee, like those of the ''rolling oonntry" 
of the Mississippi valley. 

Befure the iIoihIh of lava covered thin repion its geological strnctnro was as like tliat of the 
high luesa further north, as were its physical features. The hills of sedimentary rock — such 
as that referred to east of Psrtridge creeh — are composed, above, of the srinoidal limestone, 
(middle carboniferous,) the same which caps the inena wtdl at Camp 70, and fonns the surface 
rock of the high mesa east of that point. Uore, as there, it is highly fossilifcrous, and con- 
tains P ro d ueh u temfrdwdatiu, P. /iMSt, Athffria caMflifti, erinoidal columns, Ao., A&, in 
great numbers. Beneath this is the drab cross stratified sandstone, already so fully described, 
which holds the same relative position in all the numerous localities on our route where it is 
exposed. 

1%. M.— isanai or anMA nam thb ncAomi -n attk miuii's aBinuw. 




a Trap. f' Chi^rty lirn('«t<iue. c Orom utrotified i>iUiiLsU>ii<ii. d Uod aJomoos auiibtontv 



PartricljLTO and Ci dar oreekn now flfiw in valli vj^ which had been partially excavated before 
the period of the trap overiiow. The walls of the cailon of Partridge creok are generally 
composed at base of the cross stratified sandstone— the limestone being in most localities 

wanting — Ti{)on which is a mass nf trup, of a thicknens varyinj^ witli tlie elevation of the sur- 
face over w^hich it flowed. In some places the sandstone is entirely wanting j the trap coming 
down and forming the bed of the stream. 

The description of tlio <.v ol nL'^y nf this vicinity, given by Mr. Marcou, (Pucific Batlroad 
lieport, vol. Ill, GeoliK/ittil Bvpori, pp. 154, 1,55 and 150; GffifKjy f>f North America, pp. "23, 
24, &c.,) is very brief and not alt<^ether comprehensible. While traversing the region about 
the San FraociBOo nKnmtain the party nt Captain Whipple were constantly involved in mow 
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0tonn«, «nd ihe groand wm «o geDenJly oovered, that the aocnrate detenniiwtion of the geo> 

logical titrnctiire Mas diiTkuU if not impossible. 

Mr. Marcou speaks of finding, under the lava in the immediato vicinity of Partridge and 
Cedar creeks, the ''magneaian Umeetone" (Permian) and "eetrioiti/'eroiu taa^ioutt*' th eeyuT- 
•lents of the coni mcusures; and beneath them the " tnowUain Ume^tm," With iVodlKidl* Mmt« 
reiiculatun, Ttrthr^hila siih/Pit<i, Ac. Ac. A few iiilli-s f'urthor •svost, nftor pasi^inp over surfaces 
occupied hy carbuuituruus e>Hud!»tonc-8, and seeing the niuuutain limestone exposed in many 
localitiM, be leedbed an eeoairpaient conpoaed of granite from base to middle, then red eMid- 
■tones, which he calls Devonian, "nbuvo which are beds of limestone !\ti<] gray aaadatone 
belonging to the mountain limestone." No fossils were found in the sandstones. 

Unfortanately, Mr. Maroon's notice of this interesting section is very brief. This is deeply 
to be regretted, as the important tnith.s there taught in reference to the original extent and 
mode of formation of tlie table-lands are left to the contingency of a visit to that far-off and 
inhoapitable region by some competent geologist, who will make Aill and aocnrate obaervatiom, 
and ibr bis conclusions give us Hutisfactory proofs. 

There would be no objection to the acceptance of Mr. Marcou's unqualified assertion tliat 
here were exposed the Devonian sandstones and tlio Mountain or Lower Carboniferous limestone, 
were it not that the evidences of geological age which induced bis decision are of at least qnes- 
tioniible v.'.Iiio; and there are strong reasons, jnil^jiiifx from the expo.snrew oxaniined by us, 
especially that iu the canon of the Colorado, lor suspecting that the strata composing tlie 
seetkm described by Mr. Marcon are not older than the Carboniferons epoch. By reference to 

the seeiioae of the caHon of tlie Colorado, that of the high mesa at Oamp TO, and of the caflon 
of Cascade river, all of which are given in detail iu the preceding chapter, it wiU be seen that 
the oldest palnosoie strata, those resting on the granite in the bottmn of the bssin of the 

Little Colorado, consist of a Horics of red sandstones and shales more than a thousand feet in 
thickness, and that these are deposited around — their strata abutting against — the ridges and 
pinnacles of the granite. Above these red sandstones, &c., follow another thousand feet of 
silicious and argillaceoos shales, interstratifled with thin bands of limestone, clonded led and 
blue, or yellow. Upon this scries we, for the first tiiMe. im t with a massive, fbick-beddcfi, 
gray hmcstono, a very important constituent of the geological column, having a thickness of over 
a thoQsand feei. This I have regarded as probaUy the equivalent of the Mountain limestone. 

On this limestone rests a series of i1 irk red sandstones and red slirdes, severnl linn(bed fei't in 
thickness; above them, two hundred feet of gray or drab sandstones; then the crinuidal lime- 
Stone, the mnfaee rock over all the western part of the high mesa. 

This latter rock, which is certainly the one exposed on the banks of Partridge and Cedar 
creeks, is fireqaently referred to in the journal of Mr. Marcon, and is considered hy him the 
"Lower Carboniferons or Mountain Limestone." Its fossils, however, as will be seen bv refer, 
ence to tiie chapter on PalssoDtdogy, prove it to bo the cqnivalent of the Coal measnres of the 
Mis8is>i j valley, and more recent than flic Jloiiiitain limestone. 

If Mr. ilurcou s observations were exact, and if the limestone crowning the cliff, noticed and 
figured in his journal of January 22, {Pae^BaOroad BepoH, vol. IU, CMtogieA Biport, p. 15 >; 
G'lJoyif of Xorth America, p. 24,) is, us he says, identical with that of Partridge creek, it is 
evident that all the stratified portion of the section in the cliff referred to is composed of 
Carboniferons rocks, the Middle Carboniferons limestone forming the summit; beneath which, 
preciselly as at Gump 70, &c., are the drab and red sandstones. There is scarcely a doubt that 
this is the true reading of the facts. The observations made by our party on three sides of 
the locality in question can scarcely be reconciled with any other oonolosion. 

Aside from the complete correspondence between the stratified portions of the section given 
by Mr. Marcou and those of the Middle Carboniferous strata in neighboring localities, th«« is 
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R strildog dnMoniemn between that section mi tb«t of the caSon of the Oolorado, which, h a 
like manner, includes the junction of the frranite with the sediinontarv rocks. 

Mr. Maroou represents the cliffs on Paeblo creek as twelve handrod feet in height, of which 
lix haodred are granite; and from the apaoing of hia figure we may infer that the thickness of 
the red sandstones ia not grcat'Cr than two hundred feet, the remaining four hundred being 
made up of "gray siindHtone and carbonifi»ron-i liinostone." Evi-n f^npposing thiti liuK'stone to 
tw as he has represented it,, the AfomUain limestone, there is no room between it and the granite 
for the two thousand feet of strata which shoold oconpy that intervaL We can hardlj imagine 
that a group of rocks of Hnch thickno^'s Jtnd rhniarft-r those which underlie the Moiintiiin 
limestone in tlte canon of the Colorado should have beeu so much redaoed in thickness within 
a dtstaoee of fifty miles. From all theae oonsi^rations I am compelled to aeeribe to the 
"Devonian Handstono.s" of Mr. Marcou, not only in tlie locality referred to, but wherever 
appearing immediately beneath what he considers the MoutUainlimeilime, a date not earlier than 
the OarboDiferovs era. 

The questions involved in the determination of the age of the strata exposed OD Pueblo creek 
have not »in>ply an nbstrnct interest, but ani of tlie hiirliesf m iontific imporfnnro aa affecting 
the mode ot formation and original extent of the great central plateau. If, as eupposed by 
Mr. Maroon, we find tlie granitic masns now forming the natural boondaries of the table-lands 

crowned with the oMeut riK-kn of the series*, we prove that these mountain chains had no 
existence during the older palaeozoic periods, and that the strata forming the table-lands once 
extended indefinitely westward. If, on the contrary, wa find the Bihirian and Devcirian strata 
abatting against, but never covering, the granite ranges, none but OarboniferouR rocks crowning 
their summits, we must conclude that the mountains west of the table-lands, liko thone border- 
ing the Rio Grande, existed, at least in embryo, anterior to the palaeozoic e]K)cli, and that 
they limited the area of deposition of the Silariao and Devonian rocks. The evidence which 
We at ]>rcsent liiive, hearing on this question, seems to mo decidedly in favor of the latter 
suppoditiou; and w hile our views of the genertd geological structure of this portion of the con- 
tinent are all liable to be changed or modified by the observations whidt diaU be hereafter 

made in the wide areas yet unexplored, wo may Rafely say that this is OnO of the goneralisatioilS 
aanctioued by all Uie knowledge we yet have on the snbjecl* 
Magntmm Umeibme. — ^Mr. Marcou, in several places in hia joomal and resnm^ speaks of 

finding, both east and west of the San Francisco mountains, a magnesian limestone, the equiva- 
lent of the European Permian rock of the same name. Among other localitios of its occurrence, 
cited by him, is a bill three miles east of Captain Whipple's Camp 96.—(Paci/ic BaSnad 
Report, vol. UI, CMogy. p. 15G.) 

In his resume, pages 2.'} and 21, he a<;aiii refers to this magnesian limestone, and to this among 
other locatlities where it is exposed. His words are: "This formation, which is placed between 
the carbontleroiis and the trias, oorrssponds, without doubt, to the magneeian limestone ^r- 
mian) of Kii^'larid, and IS u DOW member, whidi I add to the series of the secondary rocka in 
"North America." 

Of the limestone exposed near the croning of the Idttle CTolorado— the point where Mr. 
Maroon supposed ho first met with Permian rocks — I nhall havu occasion to speak again. In 
reference to that observed by him between I^ava and Partridge creeks, I am compelled to say 
that, on an examination of the same localities, made under the most favorable circumstances, I 
failed to detect any evidence of the presence of Permian strata. The hill which be describes 
as formed at summit of magnesian, at base of moufitain limestone, was ascended by our party. 
To me it seemed composed throughout of the criuoidal or Coal measure limestone; exhibiting 
precisely the same lithological characters and fossils as at our Oamps 10, TS, Ao. Some of its 

layers are doloniitii-, and sonic are nearly destitute of fossils. The nothiles of chert, iiietifioned 
by Mr. Marcou, are abundantly distributed through most parts of it, and are still more charac- 
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teristic of the Upper OarboniftiroDi UnMBtoDe; wbioh ia, m I baye itetad, pfobtbly only locally 
separated fruui ih'\n by beds of gypeoDU I am very confident that nOM of tbe strutii exposed 

west of the San Francisco mountain and east of Partridge creek are more recent than the 
carboniferouH epoch; uor do I believe that the summit of that soriea is reached in any soctiou 
there ezpoMd. 

From Cedar oreek to New Year's P|)ring tho Rurfaoc is occupied liy volcanic materials. A 
sheet of dark oompact or vesicular trap throughout that distance covers the sedimeutary rocks, 
exoept where eat throogb in the caSoDS of the draining streama. Aa we epproecfaed the 6an 
Franciflco moniitain ■this plateau becouien gradually more and more covered by the products of 
more recent eruptions poured over, or piled upon its surface. Of these volcanic masses the 
moat eonapiDBons are BiD Williana'a monntain, Mount Kendrick, and IfonntSitgreBves; eedi 
of which is a mountain of cont^iderable ctize, marking the site of a volcanic vent scarcely 
inferior in magnitude to that of San Francisco. Beside these principal cones there are an 
infinite number of smaller siEe, of whieh many are distinctly crateriform, and all seem to have 
been tho foci of voloanic fires. 

The 3an Francisco mountain has a geiieral ((niical form, but terItlinate^^ aliovo in four dixfinct 
summitH. Those seem to surround a central crater; at least, such is the improBision wc obt^tiiied 
ftoB the beat -^wa we had <^ ib On all aidea, and eapeoiaUytowarda the north, apars radiate 

from it which mark the lines followol liy flic lava flood.* of .<ome of its great eruptions. 

The soil arising from the decomposition of the lava and ashes ejected from these volcanoes 
ia evidently of excellent qnality, snataining magnificent foreata of pine, interaperaed with 
which are prairies covered with luxuriant grass. 

Oarboni/'erons UmettoM. — ^About New Year's Spring and eastward is an area of conaiderable 
aiae, which, by some chance, has escaped the torrenta of lava poured over alt the snrroonding 
oonntiy. Here the surface of the Carboniferous limestone, forming the BUmmit of the high 
mesa, is fully ezpoeed; and tbence to the Little Colorado, with occasional interruptions, it 
forms the substratum of all parts of odr route. In a number of localities I noticed its charac- 
teristic fossils, Produclm semirtliadattu, dsc., bnt in other places it contains no foaatis whatever. 
The geodes of crystallized carbonate of lime, so marked a feature at Cainp 70, uro usually abun- 
dant. The surface of the limestone has been considerably eroded by streams iiowiug from tho iSan 
Frandaco moontun towards the Little Odorade; and aa these streams have no existence at the 

present day, their dry beds ofTereil us the most agroable lino of travel. In tlie banks of tlicHo 
arroyos the cut edgea of the strata show a strong dip towards the northeast, which continues 
with great general uniformity to the banks of the Little Colorado. 

At intervals the sedimentary' rock is covered with erupted materials, basaltic trap, scoria or 
aahea; and at several points are cones, once minor volcanic vents, and the sources from which 
these igneous rocks were derived. Near oar Camp 84 ia the meet interesting group of these 
craters met with on our route, (Fig. 17.) Several of them are still very perfect in form, and 
long pinuoua lines of black lava run down their sides — graphic records of tlieir latest eruptions. 

Ten miles west of the Little Colorado we entered a region where scarce any soil covers the 
rodt; and thenoe, to the craanng of the stream, we were travelling ahnost eonstently upon its 

naked service. Throughout most of this distance we passe<l over a creariiMolnri'd limestone 
uudistinguishable in its lithological characters from that which contains well-known Carbonif. 
enniB fossils • few milee beck, and of which it seems to be the oontinnBtion. Fossib are here 
rara^ bnt not fur from the point where we left it I observed a well-marked Euomphaltu, similar 
in appearance to £. rugoaut, which, unfortunately, was imbedded in a block of aoch nae and 
solidity that I oonld not remove it by any means at my eonunand. 

Thi« limostoijo forms tho walls of the Caflon Diablo, where it was carefully examined by Mr. 
A. li. Campbell, when attached to Captain Whipple's party. Mr. Campbell found in it 
crinoidal columns, and regarded it as identical with the limestone which occupies most of tho 
ana between San Frandaco monntain and that point. 
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The determinutiou uf Ibu ago of this rock u mutter o( somu littlu consequence from tho 
discuBsiun to wliicli it luis given rise. By Mr. Maroon — like tliiit already referred to west of 
the San Francisco monntain — it is roparded as the equivalent of tho English Mwjnesian lime^ 
stone; and on that identification ho biuscs his claim to have first detected Permian rocks on tho 
North American continent. Tho evidence which led him to this conclusion will bo seen by 
reference to hi(# jouriiid and rcsunK}. — ( Pacific BaUrocui Report, vol. Ill, pp. 153 and 170,) 
and (North American Geology, pp. 14 and 1J5.) It is scarcely necessary to say that the fossils, 
said by Mr. Marcou to have been recognized by him in this rock, if what he supposed them, 
would prove conclusively that it was not of Permian age; the genua Nautilus ranging through 
all tho strata from the older Palaeozoic to the present epoch; the others (Bdemnitea and Ptero- 
ceras) being confined to more recent stata than tho Permiau. The Paleontological evidence, 
therefore, is rather against than for this conclusion. 




Fig. 17 — vuu'AKic coxa xjot ot tue ux nuucrtnco moi-ktaoi. 

The proof furnished by the lithological characters and superposition of this rock will, I think, 
hardly be regarded by the unprejudiced inquirer as more contirmatory of this theory. It is truo 
that it closely rosonibles tho cream-colored Permian limestones of Kansas; hand specimens, 
which I have from tho banks of Cottonwood crock, Kansas, being scarcely distinguishable from 
those collected at tlifl croiising of the Little Colorado; but it is also truo that the limestone 
which occupies so much of the space between the Little Colorado and San Francisco monntain 
exhibits nearly the same lithologicfll characters throughout; and in some loculitics, where con- 
taining quantities of Pruduvlus semireticulaius and other unmistakable Carboniferous fossils, is, 
perhaps, a little more like the Permian rock of Kansas than is that nearer tho Littlo Colorado. 
The same may be said of the cream colored portions of the crinoidol limestone in the cafionof 
Cascade river. 
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Tbe chemical compositiou of this rock ia do proof of its identity with the Magnet)ian limestone 
of Europe, as most of the limeetones of tbe for west are more or lem doknnitic; and so are many 

of the liiiie!*(one§ of the Coal measurei) in tlie valley of tlio MiHsissippi. Even if it hIhiuM ho 
proved that the red sandstones and shales overlying it are Triat-igic, of which, as yet, wo have 
no satisfactory evidence, it by no means follows that it is of Porminn Rf^e. In tOKDj locafitiee 
in New Mexico, exainiiied liy Mr. Marcoo or myeelf, east of thiH ]ioiiit, the red sandHtrm > and 
vnricpated iiiarlt* (Triii-i of Man-on) rost rlirci'tlv npon tho Carboiiiforoiis litiicstoncB. Every 
geologist knows thai the geological column is nowhere complete, but titat, in every known 
locality, either entire formatiooe or important enb-divisione are wanting, though the aaperior 
and inferior strata may be fully represented. 

Coming, as I did, to the examination of the rock in question from the clear and beantiiul 
expoetures of the Carboniferons strata described in the preceding pages, I detected in it no new 
element, end did not heaitate to cunsider it a portion of that aeries. It is possible that when 
the Ticinity comes to bo more fully explored there may be found in this rock fossils of Permian 
character, as in Kansas the Upper Carboniferous strata contain a few prophetic types of the 
encoeeding Permian fauna; bat probably then, as now, it woold be impossible to draw any line 
of Pfpfiriitinn between the strata of limcstono iiniTiediately underlying the red sandstone, on flie 
Little Colorado, and those a few feet below, which are conformable with and lithologically 
nndistingttishable from them, and which are purely Oarboniferooe. At present it ia not aaying 
too much to assert that We want the first shadow of proof of the Permian age of tbe rock in 
question, and, with tbe knowledge we now have, it is plainly required of us to regard it as an 
integral portion of the Carboniferous series. 
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CHAPTER Vin. 

GEOLOGY OF UlvGIO>i BLTWEKiN Xii£ COLUlUiX) AM) FUUT DEFIANCE. 

V«iuT«r iwi uimnoiw iM W w oMMnm.— Ite sMMiam aoniMMai.— to nMioHW ---VMiMnw titaia-^AaiB 
MRBT— Hha wAut ov B» MKBmm — VfttiMATiB mm ■— llaano K or >■* mhimb unu maiusouv mqvr 

VILLAniB TAIAtXILI*!! tiF (IBOI P Or FOTKiriLLlNO INTXRVAL BSnTUUi THE rARBfiMITEaorH AND CarTACEdlS l(lI!XATIr1>« 

Thiah not ii'V^Tirir.i> — Iiktailio sn-nosa ot Tin; VABiunrrn mms and rkd SAXnaTti.NC Sait "■ruiNi.s of iHt lattir 

"lint- MurilllK 1M1«>D HT Tfl« JCAttL BKM TaAr mniM. i ALLIU RABIIIT rills. frPUtVARL Btm — LuiNITK WITII I ion 

FLAim.— I'aoBjLaLT JSMauc— Ekoocp MMmmn »kab wmivi viuAon.— Ommot or Tin aown oovbtbi. — ^Lovu 

tmiABT MM — Taurb ot wwoii.— Natajo TAUicr.— CaAhi wiana.— AmcwAb Am war or roar bbiamb — 
KunrAiw Am imnunv ■Aumow Mramwii. 

YALLET OF THE UTTLB COLORADO AT CROfiSlNG. 

Tlie trough of the Little Colorado, fromtho casrades to the point where we left it, fifty miles 
•bove, is siiniUir in all the general aapcctH of its 8trnctnre to what it lian been described to be 
fbrthM' north, except that the 8troam has not 80 deeply eroded the ntrata here n» below, and 
its bed ia formt'd of a h^ber member of tho geological scriec; the l)clt of low und level land 
which it iniludea is narrower, and the bluffs or weUs bonndiDg it mocb leas imposing in tbeir 
roagiiitude. 

The river is here scarcely depressed below the plain bordering it ; the caflon which it 

traverses for a liiiii<lrcd miles above itH mouth (•(imitiem-in^ at flie falls, fifteen miles below where 
wo struck it. The titruttt which compose ita bed and banks have a distinct dip to the north* 
west, rising towards the southeast, where they have been opheaTed in the eleTation of the 
Uogollon mountains. 

Towards the southwest they also rise nipidly, forming the slope <ie.si i'nil< (l h\ our parte. 
On the northeast they are nearly horizontal for a few miles, and then begin to rittc tuwurd the 
western spurs of the Rocky mountain system. From this description H will be seen that the 
Little Colorado oi eupicH nearly the bottom of a fvnellnul trough or basln, of whidi the UtOUU* 
tains 1 have enumerated form the rim of the southern half. 

The fall of the river in this part of its course is somewhat more rapid than the dip of the 
strata, so that, followinj; it towards its sources, we were ronstnntly ascending in the geological 
series. At the crossing we mounted a distinct step in the scale, formed by the red saudstooe 
group. Fifty miles above this point, as T learn from the members of onr party who followed 
the coarse of the stream around to Fort DedHtiee, the variegHted marls which overlie the red 
sandstones close in upon them, ami form flie substratum of the remainder r>f tlieir mute to the 
fort. These, to us, new clement^* in the geological column exhibit the Ibllowing characters: 

Bed soMblMre/onnofHNi.— >The limestone which forms the surface rock weet of the Little 

Colorado lia- n flij. evfii more rapid timn the descent nf the slope of the valley, and three miles 
from the river il passes beneath a red sandstone and disappears. This rock was first seen in 
detached outliers, left in the erosion of the general enrface, often of most grotesqoe and 
remarkable forms. The stratification of tli.v-e buttea is concordant with t)mt of the limestone, 
but along our line of observation the two formations are perfectly distinct, and we saw nothing 
of the interstratification described by Mr. Maroou. This red sandstone forms part of a group 
of strata vovcrnl hundred feet in thicknn*, which, thongh exhibiting ctrnxiderable difference* 



Digitized by Google 



8TSUCTUKB OF VALLKY OV LITTUS COLORAOa 



75 



amoi^ tllvniMlvWi IwTe OVltain common character* tlmt serve to form ft diHtinct geological 
liorizon, and one readily recogniKablc wlierever it appears. The group consists of aundatones, 
ahiUes, and conglomerates, of which tiiu prevaiUng color is n deep red, deeper than that of the 
red rocks abova or benaath them. To this general rule there are, however, many local excep- 
tions, some members of tho «f>ri«>s frequently exhihitin;; a decided green tinge, as in (lie NtiViiJo 
ooantrjr. Fort Defiance, Apache caBon east of Santa Fe, ^c. This formuliun is aleo charac- 
tariaed hj mdl tpringf which flow ftnm it in aeTerai loeaKtian. Though I oxamioed tta mambers 
in Tttriotis ex[iotiurc!<, I was never able to defect in them a fo-ssil of any kind. In some places 
tha compact red sandstoues of tbie series show a striliing litbolof ical resemblance to thoae of 
the valley of tha Coonacticat and New Jersey, so mocb aaad fbr arohitaetaral purposea, wbilo 
the greenish shelly snndstdiios are i^rurcely diatingoiafaabla from tboao forming the fiah bada at 

Hadley Falii'. Masn.. Durham, Conn., &<•. 

By Mr. Marcuu this group is considered the e<|llivalant of the red sandstones of Luke ^upe* 
rior and of that portion of the Triaa of Eoropa eaUad by tha Gannana BmUer AmdMefa, by (ha 

French Gn-fi Biiftrrr. — {(In^iy'jij •>!' Kovlh Anirricti. ]>]>. 10, 11.) 

No American geologist will need to be informed that tho sandstones of Lake Superior are of 
the age of tha Potsdam of Naw York, and lie at tha base of tha Silorian sariaa. It is troa 
that there is considerable lithological resemblance between the Potsdam sandstones of Lake 
Superior and those overlying the CarbonifiiroQa sarias in Naw Mexico ; but that fact serves 
simply to show bow fidladova are tba infaranoaa dariyad alaaa froni Kthd la gieal obanetars. 
There is no evidence opposed to the theory that thiagrMp is the aquivalaot of a portion of 
the Trias of Knrnpo, but it must alfo be saii) we have, as yet, little or no ovidenoc in fovoTOf 
it. As a conjecture, this classification is perhaps creditable to its autlior, but all tba data for 
tba datarmination af its troth ara yat to ba disooverad. 

Judging from all the fiK-fn now in oar poaaessiBP in rcff^rence to this group. itH(M_"ms quite as 
likely to prove Permian as Triaseic. It ia, parbaps, still more likely to be both, like the "New 
rod sandstooa formation " of tba Atlantic Stataa, a aariaa of atrata aoccaading tba Carboniferoua 
rocks, plainly tho representatives of the Permian and Triassic formations of tho Old World, but 
diowing nothing of the hiatas which separatee them in Europe, and being scarcely susceptibia 
of sobdiviaion into exact eqnivnlents of either. 

From- my journal I extract the following additional obaarvationa on tbaaa atrata, made in tba 
vicinity of the crossing of the Little Colorado: 

"i/iay 1. — The limestone over which we have passed, descending from tho San Fruncii«cu 
moantain, aa wa approachad oar prasant camp, sbowad a dip to tba noHhani ot at least a 

hnndr'-'l foot to the mile : and before ronehing the river it passetl undOf bads of red shale and 
sandstone, which are conformable with it. This sandstone is deep blood-red in color, is soft, 
and eroded into fontastic blocks and masses, of which tha sarfooaa ara most curiously etched 
an<I carved by weathering. Above these heavier beds arc soft, red, argillaceous shales, with 
layers of red and green, foliated, ripple -marked, fine grained, micaceous sandstones, all without 
fossfls. Such is the geology of tho sonth bank of tha river. On tha north bank tha red shales 
appear at intervals, but are usually concealed by allovial soil, sand, and gravel. About seven 
mile." from the river the valley i.'< bounded by a mesa wall nearly ouc thouwind feet in height, 
of which the base is formed by the red shales and sandstones before described." 
A portion of tbia sariaa, which ta ooncaaled by tha alluvium near Camp 85, ia more folly 

exposed further up tho river. Near Camp 88 a bufte. represeulitijr n inrfion of the upper part, 
consists of, first, conglomerate, a coarse light-brown sandstone, with white, bluish, red, and 
black quarts pabblaa, varying in sice from that of a pea to an egg. It is about twenty foet in 
thickness, and lithologically. both as regards the paste and the pebbles, quite nndistinguishablc 
irom mocb of the Carboniferous conglomerate in Ohio and Pennsylvania. Below this rock is a 
reddish white, ratbor shelly, micaceous aan&touo, of which over thirty feat ara aspoaad. 
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76 GICOLOGY. 

At the month of Cottonwood Voik tiw aame rooks are ittll b«tl«r shown. Tb« baahs of the 

stream arc there composed of rcdditth ahaly aandatonea, the more Holid portions closely resem- 
bling the red sandstone of New Jersey. From this rock, about fifty feet below its upper 
sarface, iaane oopiona salt springs, the water of which collecta in several natural reservoirs, 
and ia oovarad with » ahaot of salt resemblinp^ ice. Thia salt is very palatable, and app«reDtly 
quite pure. Above the SBIH^^^tllIlt■ in tlie roii^Iomfrnte firnf noticed at Camp 88, here Imvinp a 
thickueuts of thirty or forty feet, then purpliuh f bales, above which are greeuisli brown aand- 
atones, whiah form the anmniit of this Bairiea. Over the saadatoiMo are beds of brown, blee^ 
purple, IIIhc, red, and cream-colored maris, with bands of magnesian limoRtono, tlio hn^io of tho 
series of variegakd maiit hereafter to be described. Thin hiyers of gj'psum occur locally in all 
the members of the saliferous sandstones, beinfc most notioaable in the middle portion, at the 
ruined pueblo between CampH 88 uud 89. I bad no means of messnring accurately the aggregate 
thickness of tbis group of rocks, but have estimated it, on the Little Colorado, at aboot seven 
hundred feet. Further eastward 1 think it is considerably less. 

PAINTED DESERT. 

After crossing the Little Colorado at Camp 86, a detachment of our party struck northward, 
to regain the Inm of exploration abaodemed on aooomt of the impassable cailons of Osscade 
river. Ascending the mesa wall which boonds the valley north of our crossing place, we 
entered a repion to which the above name was appropriatoly ^'^'•"'i indicative of its bar- 
renncfts and desolation, as well us of tho peculiar scenery which it exhibits. Although com- 
pelled by the want of weter to retrace our ateps before we had penetrated this district to any 
great distance, Hiu-h is the nature of the surface, the atmosphere ao clear, our \ iow ho entirely 
nnobstmcted, that we were able to determine it^ geological atruotnre at least fifty milcn beyond 
the point where we turned back. Snbsequently, when on the high mesa at the Moqui villages, 
we obtained a nearer view of the region we then saw in the distance north of us, which fully 
confirmed the iropresxions we then received, and showed that the peculiar phyuical aspect and 
geological structure of the Painted Desert prevail over a wide belt of country bordering the 
Little Colorado on the cast, and extending at leeat as hr northward as onr Oamp 78. 




Ki« IR.— HBU VALU or MD lUKiwrnxR.— PAixnm Mnnrr. 



All this area is occupied by the mesa of which the edge forms the eastern boundary of the 
valley of the Little Colorado. It is traversed by a series of broad valleys of eroaion, which 

seem to have hwn formed by a imtrc alaindant supply of moii>ture than now falls upon thia 
snrfaco. These valleys are bounded by alirii]it and nsualis' ]ier[tcndicular walls, composed of 
the blood-red utrutu ot tho saliferous sandstones uud the variegated marls which overlie tbeu. 
In the proceaa of erodon many buttea and pinnadea have been left atanduag, whidi, by their 

forms and colors, closely iniitat(< upon a colossal scale the Htrnctures of human art. Tho gco- 
logical horizon is here precisely tho same as that of much of the country lying between the 
Mississippi and the Bio Grande, of which the peculiar scenery, so frequently described by 
travellers, seems also to be very similar to that of the region under consideration. 

Variegated mark, — ^This formation composes the upper portion of the mesa when unbroken 
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tiiroi^f^MNit the PMiited DeMrt, and tuually caps the wdla of sandttooe ftlready described, to 
the doapred of which its lighter colors afford « strong contrafit. As thesr iimrls oroiipy ho 
large a part of the conntry traversed by our party between the Little CobradoHod Bio Grande, 
I ahail have occasion frequently to refer to them. 

On onr way to the Moqni villages we passed throogh a region singularly favorable for aocii- 
late ^'eological investigation; where thoro is no vopotation to impede tlir view; where tho 
strata are entirely undisturbed, aud are cut by valleys of oroeion, in the wall -like tsidcs of which 
every ineh of the aeriee may be esamined. In ihia journey we asoeaded in the geokgioal 
sralc! from the summit of the CsirlionifLTotiP to the base of the Cretaceous series. Of this inter- 
val there is no portion of wliich the expoHures are not as complete aa could be desired, nor is 
tiiere any part that was not as oarefolly examined as seemed necessary to learn all it had to 
teaoh. While we bad constantly to regret the absence of fo»i«il!«, which alone can form reliable 
guides in establishing the subdivision of the great group of rooks oocopying this space, the 
continuity and physical characters of the strata were on that aceoont the more carefiilly noted. 
Theae rodca of themselves form a great mesa; and on this, fifty miles from its southern edge, 
riees another, which, Hingnlnrly onoupli, is ciMiiiiosfd of the members of a different geological 
formation, the Cretaceous j aud when we hud ascended that we could overlook at one view all 
the qpaee aeparating ua from the oarbonifhram limeataoe waat iiS the Little Oolonido.* 




u LoyiL-r i ri ta<.vini> stniui. // Viiiii K^itcil marls. c Rtol Hiknili*t<>iii'i<. CarlMHiifrroUK ltiui-!<U<ri<'. 



In tho absence of more numerous and chamcteristic fo$«ils, with all the data in our possos> 
non, we were only able to make two or at most three divisions of the strata intervening 
between the Carboniferous limestone and the Chalk. Of these, tlie first ami Imvest is tho 
group of red sandstones already described. The second is that of the variegated marhs, a 
formation which has an aggregate thickneaa of aboat fifteen bandred feet, and is remarkably 
uniform in composition from bottom to top. It conaists of red, bhie, green, orange, purple, 
white, brown, lilac, and yellow marls, interstratified with bands of purple, bluish-white, or 
mottled magnesian limeotonea, most nameroas toward the baae. In aome localities these marls 
are sufficiently indurated to dcsiorvc t)io name of soft calcareous sandstones. The only fossils 
obeerved in them are silicified trunks of coniferous trees, which are highly characteristic of 
the lower half of the aeries, being found abundantly wherever it is exposed. The variegated 
marls contain gypsom everywhere-Hiear the Colorado in amaller quantities, toward the Rio 
Grande in immense masses. 

Upon the marls, and separating them from the first of the overlying Cretaceous sandstones 
at the Hoqnia villagea, ia a stratum of lignite, or impure coal, which, in its partings of day, 

contain an intere^tin^r group of foHsil plants cl^ssrly allied to Jurassic sjiocies of Europe. This 
is not a constant member of the series; and whctlier it should be given a distiuct place iu the 
geological scale, or shoold be regarded as belonging to the Oretaceous nnp above, or to the 
variegated marls below, cannot at present be determined, but I am inclined tn the latter view, 
and am disposed to regard it as an index of the geological age of a part at least of that scries. 

*11m Koolugiail atmctiiM u( IhU tviriuit will Iw cuMipKhcwkil at « giMiw l<gr rvfenwce Ut tbe accumiNuiyiiic wuwl cut. 
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All the «t»tA of the groups I have described are cxmfbnnable eraong theiBseWes m well M 

to llioM' (if the Carboniferous rocks below and Ihe ("rL'tnceous above. 

Mr. Marcou fills ihe interval between the red sandstones of the Little Colorado nnd the 
Cretaceous strata of the Rio Grande with a series of rocks of much greater thickness, and ]>re* 
aentiog diagnoetic cbaractera qnite different from Moh aa eaiMi vndsr ottr obaervalioD. A* will 
be ff^on lieronfter, there ia reason tn lulii vf that the "Jurassic rocks" of his classification are 
Cretaceous, and id reference to his subdivisions of the variegated marls I can only say that we 
Mled to reooKnke then on oar roate. Th^nay be plainly diecMiiible hi tbe region tnvemd 

by him east of the Rio Grande, but certainly are not so in Western New Mexieo. His second 
Triaaaic group, of which the place is immediately above the red sandstones of the little 
Oobrado, is, according to his description, (GttJogy of Jfyrth America, p, 11,) compoeed of bedtof 
white and red clay, containing immense maseeeof gypsum, and traversed byveinsof selenite,wtt]l 
mimerons interposed ln-ds of mapnesinn limestone, and frequent deposits of rock salt. To this 
division he assigns a thickness of tifteeu hundred feet. In the various exposures of the strata 
o«verlyiBg tiM red Muidatonea, which we exanhMd in the ooootry betweeti the Little Colorado 
and Rio Grande, we found them to consist of lii^rlily colored marls, containing bands of tiKitr'ic-iioi 
iimeatoDe, most nameroos near the base, but running tbroogb nearly the entire aeries. No beds 
of rode salt wore obaerved, and tha gypaam ia noal abundant in the upper part of the group, 

while the sdicified wood is confined to the lower half — facts quite at variance with tliose cited 
by him aa tbe grooads of bis claasification. This diviaion Mr. Marcou coimideri), with perhapa 
as much reason aa the firat above the Carbonffisrovs limeatone, aa the equivalent of a member 

of tlie European Trias; in this case of the Mu«chdhdk. 

The lliird division which Mr. Marcou has eHtal)lished he denominati's the I'liririjulnl iniu'ti, 
and regards it as the equivalent of the Mantea Jri/iies of France, and of the Jieuperoi Guruiauy. 
In thia diviaiom be locatoa the petrified forest of Lithodendron creek, and conaidera it diaracti»r< 

istic of the formation, whereas the marls rnntaininp the silicificd wood of Ijithridcii'lriin crci k, 
and of the north side of tbe valley of the Little Colorado generally, rest directly upon the red 
saliferona aandatonea, the greater nnmber of fbaail trees which they contain oeearring within 

two or three hutidred feet of the surface of that group. 

The intimate structure of the mesa bordering the Little Colorado on the northeast will be 
seen from the followinj sections. 

The blnff bonndiog the valley north of Camp 85, craned when enteiii^ the Painted neaert, 
M composed of the strata enumerated below. 



A few miles further east, at the mouth of Cottonwood Fork, a continuation of the same mesa 
alRjrded me a somewhat more complete section, reaching higher into the aeries of verified 
marls. It consists of the foltowing elements: 



rariegakd Jferb: 



red. 
25 

20 
U 
21 
4 

40 
400 



1. Ochery sand, very soft; forming amnmit 

2. Bluish white marl 

3. Bluish white magnesian limestone • 

4. Bluish white marl • 

5. Purple magnesian limestone- • • • • 

6. Purple niurl 

7. Red shales and .xamlstunc 
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Variegated Marlt. • 

1. Light orange marl • • 15 feet. 

2. Green and pnrple magnMian linntoiie, cootUDing worm Uk« oonoratknw of 

calcareouB spar • .• 5 feet. 

Pinki!<li purple innrl 22 feet. 

4. Brown shelly aandatone , 8 inches. 

6. Farple mwrl with rilicUM wood 16 fiwt 

6. Purplish ^roon chei ly ■■gnoaiaii limeBtone, in several layers, alternating with 

bands of marl 8 feet. 

7. Ptnrple and cream-colored maria 80 feet. 

8. Greenish nmgnesian limestone, in thin lajon, with banda of niarl 12 feet. 

9. Yellow, red, and purple marls 40 feet. 

10. Green limestone, similar to No. 8... 3 feet. 

11. Bed, pwplo, pink, graen, lilae, bvown, and Una maria, with ailieifiad wood. • 8S0 feet 

Bed Sandtlone Series. 

12. Greenish foliated sandstone •• • SO feeL 

13. Purple shales with some silidfiod WOOd fiO feet 

14. Reri gandsfono atid shale 45 feet. 

15. Conglomerate 26 feet. 

10. Dark red laminated aandatone, firom which ianie aalt apriqgi, to baae. 



It will be noticed that in the above aection the lover portion of the Tariegated marls contain 

no bands of magncsian limestone ; they are, however, hero but locally wanting. A few miles 
west of (j'ottonwood Fork there are at least six bunds of duloinito in the first three hundred 
feet of the variegated marls. These marU in this vicinity have so little consistence that they 
have been even mora rflbeted by the action of water, and more estensively and atrangely 
eroded, th«n are the red snndstoiics wliicli iitidfrlio thorn. 

In our at>cent of the mesa between Camps bd and 90 the trail we followed led through a 
labyrintli of hilla of all eoaceivable Ibras and eisea. which had been ahaped by the erosion of 
the lower portion of the marl series. The colort< of the strata are as vivid as would ever be 
Used ID the oonatmction of a geological diagram, and the scenery formed by the combination 
of theee brilliant and varied colors, with ontlinea qnlte as nnaaoal in nataral objects, produced 
a picture aa unlike thoae preaeoted by moat portiona of the earth'a aorfhoe aa could well bo 
imaginud. 

In the denudiiliun of the marls immense quantities of siliciUed wood have been brought to 
light Fragments of all eiaea are thiddy strewed over the low landa, and have aooomnlated in 

yiWcA oC many liuiidrcd cr>r(U nt the bottom of some of the slopes, where thoy have precisely the 
appearance of so much drift wood. Thene fossil trees are apparently all coniferous, though 
belonging to several ppecioa and probably representing more than one genua. From tiie diffi* 
culty of having Hpei ifjn ih properly sliced for the microscope tliey have not yet been critically 
examined. They exhibit considerable variety in their mode of preservation, but frequently 
retain, in great beauty and perfection, the details of their anatomical structure. Some of the 
trunks are converted into red jasper, and look like huge masses of red sealingwax. Others aro 
eonipo^sed of i>L'!tte or <'[»de«oent chaleedoiiy, often showing a variety of brij^ht cdlnrs ami f'>rni- 
ing beautiful specimens for the cabinet. As generally found, these silicilied trunks are broken 
into pieces from one to aix feet in length, aa though they bad been aawed through tranaveraely. 

These piecen have tistiully been separated from their fellows and lie scattered about in the 
greatest confusion, but where the marls containing them have been horisontally wooded I found 
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a Dumber of tnmlcB of whidi the fragments were all in oppoaitkm, and tbe tree complete fhim 
>oot to summit. Of theee, WMie had a diameter of at least three, and a length of more than 

forty feet. 

I examined tbese specsimena with some care to determine, if powible, whether they bad 
grown on the spot, ea thoee of Lithodendron creek are snppoeed to have done hy the members of 
Captain Whipple'* party, or whether they had been transported to thoir po-^itions. In nil that 
came ander my observatiou, I tailed to liud any evidence that they bad grown in the vicinity. 
Ail the tmnka are etripped of thmr branehea and exhibit predaelf Ao appearanoe of those 
transported to gome distance by the agency of water. In confirmation of tliis view I should 
also aay I found in the marlS) with the entire Unnks, rounded and water-worn fragments of 
wood, in some instances silicified and in others converted into lignite. 

I gathered the same imprett^ion from all the collections of silicified wood which I observed in 
this formation in Western New Meuoo^ vis: that all bad been traupotied, bat not /m* removed 
from their place of growth. 

Trap btaie$.-~A. few miles north of the point where we esoended the mesa, we approaehed a 

series of detached Inittes w liidi rose fmin its surface to the heip^ht of Several hundred feet, nnd 
of which the peculiar outlines bad attracted our attention, while we were yet many miles went 
61 Hut little Colorado. These battes we ibvnd to oonsist of massea of trap at top, beneath 
which was a continuation of the eorius of variegated marl.^ i ly given. The trap in, iu some 
casps. partially columnar, the columns being vortical, and evidently onco formed part of a 
baHultic mesa which covered a large area in this vicinity. The source from which this trap 
was derived seems to have been some point on a line from the orosstng of the Little Colorado 
to Fort Defiance, I nt •■a-'t and south of our route, as the trap buttCR become bromier and more 
Domeroos northeast of uur Camps 90 and 91, but were not visible on any part of our route from 
the ICoqai villsges eastward. 

The amount of erosion which this inena has suffered since the trap w-a.^^ pcMirod over it is 
measured by the present altitude of the layer of trap (nearly 400 feet) above the general surfsoe. 
Beneath the trap the mark are still horizontal, and but little changed. The composition of Ae 
basis of the different bnttes is everywhere the same, showing condiuiveiy that they are bat 
fragments of onco continuous strata. 

Although the denudation here indicated is surprisingly great, I think we have incontestable 
proof that the amount of erosion previous to the trap overflow was even greater than what has 

taken place since. On the imrth the region occupied by the trap tmftes is bounded by the 
elevated mesa composed of the Cretaceous rocks which once stretched over all this surface, as 
t»T as the Little Colorado, and doabtleaa still fhrtber, completely covering the entire scries of the 
variegated marls. From the whole of tiiia area the Lower Cretaceous strata, nearly a thoaaaiid 
feet in thicknens. (and we have even reason to suppose an equal thickness of Upper Cretaceous 
rocks,) were removed by denudation previous to the overflow of the ilood of volcanic matter. 
This will appear saflidently obviooa to any one who baa an opportunity to examine this 

region, but it was also demonsitrated by the discovi-ry in one of these bnttes of a patch of 
Cretaoeoos sandstone overlying the marls, and interposed between them and the trap. The 
sections aflbrded in the bases of the trap bnttes supply the continnatioa of the series of the 
variep^Hted marlft, from the point reached in the section last ^iven to the top of the formation. 

A large butte at Camp 91, of whiob the castellated summit rises to the height of more then 
five hundred feet above the plain, exhibits fine exposures of the following strata: 

r,. t 

1. Tnpt partially cohuDuar • 160 

2. Oreen, reddish-browo, aad drab, soft calearaoua Baadiioiiea, (indnrated nwrts.) 60 

3. Oreen, purple, red, and yellow marls, and calcBreoas aandatoDea*** •• • 150 

4. llagnesiaa limestone, pinkieh, cherty 5 
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5. Thick-bedded, ]igbt-bro;vn, pink, purple, aod banded calcareotu sandBtoneB 50 

6. Orange yellow, and red iDurk • 140 

Samatit of taat leelioD. 



In another biitte, between Campfl 00 and *.)]. the trap rests upon the magnoaian limestono — 
No. 4 of the last section — and the in<liirHtod mark or calcareooa oandBtoncB below are pink or 
pure white. In another, eaat of Camp 'j 1, the aame aeetioii ae that just given in detail n ex- 
posed, with the addition of a stratum of coarse yellow sandatone, the baae-TOok of the great 
CretaceoYU meaa, which, ten miles further north, completely covers and conceals the variegated 
marls. In the upper part of the series represented in the butt«s, fossil wood, so abundant 
bebw, was nowhere observed. The strata contain gypsam in smalt quantities, and are liighty 
charged with salts of several kinds; such nn cblnrido of sodium, and sulphates of soda and tiniy- 
nesia. The marls are generally more indurated here than below, better deserving the name of 
ealeareoos sandstones. The Tariety of colorB whidi thegr preaent ia also not as great, th« v«r> 
tical breadth of the color-bands being modi greater. Thoae diSi»renees are, howBTer, not 
strongly marked, and are somewhat locaL 

At Camp 92 we had pamed the region of the tr^> bnttea, and feond the first ontliers of the 
Cretaceous mosa. which, Gve miles north of us, rose like e hqge wall from the plain. We had 
here ascended imperceptibly through all the series of the variegated marls, and the summit of 
a low bill, on which wo wore encamped, was crowned with the first of the Cretaceous rocks, 
forming a fit terminos to the fine section of the upper marl beds exposed in its aide*. The details 
«f this aeotten ate aa foUowa: 



1. Ooerse yellowish sandstont' with concretions of oxide of iron, and obscure impre^rsious 

of dicotyledonous leaves 16 

X. Impme coal, altanwtiQg with banda of bitnminooa ahale and fire cbj, containing 
fossil planta— CBBttngi(er«i^ C^depleriBt Sfkeaeplerii, Peoqpterii^ Ac — all new 
species • • Ifi 

S. Fire day and ahale • • • S 

4. Coarse, compact, white, concretionary sandstone 6 

5. Green marl ••••«*>>> »«,....,.*...•.>•>•<•>•■«•...•<«>*••■.<.* Sg 

6. Bright-red marl • S2 

7. Wliite, aoll, aaoehaioidal calcareooa aandatone— to baae. 



The summit rock is, for the most part, us indicated above, a coarse yellowish sandstone; but 
it sometimes contains small quartz pebbles, becoming a conglomerate. It also includes spheri- 
cal and hotiyoidal concretions of caib. ok. iron. Many obscore Tegetable impreesiona are 
visible on its snrfaces, of winch some are those of dicotyledonoos leaves, but so badly pre* 
served in its coarse texture as to bo scarcely determinable. The coal seam beneath it is com- 
pound in character, consisting ut u great nomber of alternations of coal — some of which is of 
good quality — with bituminous shale and a pure white clay, closely resembling the finer 
varieties of fire clay, a8>;ociatc(! with the coal aeamsof the Carboniferous epoch. The details of 
structure of this bed of coal or lignite, are: 



1. Bitominons shale • g 

2. Coal 10 

3. Clay 8 

4. Bituminona ahale- • g 

6. Coal IS 

8. Clay g 

7. Bituminous shule • 11 

8. Coal e 

11 L 
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9. Clay 3 

10. Coal 9 

11. Bituminous shale • 18 

12. Coal 15 

13. Clay 2 

14. Bttnniiitou8 dhale • • > • 12 

15. Coiil 15 

IC. Bitimiiiious iihulo 3 



All the fissures in the coal and chtya arc fltudilcd with tufta of fibrous gypsum. The sandstone 
beluw the oual is white and coarse, but hard; and is similar to the sandstone found beneath the 
fire clay of the flrst coal soaiu in the Alleghany coal field. 

The marls, red and green, which lie below this are precisely like many of those found near 
the base of the series. As is the ca.so with all the rocks of this region, they contain gypsum 
and ealtd which effloresce on exposed surfaces. The sandstono below the shales is pure white, 
very soft, and looks like white sugar. It contains a large quantity of limo and is curiously 
eroded by the action of the weather, as shown in the accompanying sketch. 




Vig. 20.— EBODKD I.UHMTONK, KKAk TUK Mugt'l VltLAOi*, (rAMP 92.) 



Fossil planls. — ^Tho coal seam of Camp 92 varies greatly in thickness even within the limits 
of the section there exposed. Five miles north I found it occupying the same position, but 
thin; and in several localities further east, where the exposures included its place in the series, 
it was not to be found. Wherever it appears it would probably form an important guide in the 
determination of geological structure, as it contains numbers of fossil planls verA' beautifully 
preserved and of peculiar and unmistakable character. I deeply regret that the time I had 
for the examination of this locality was so short, and the means at command for excavating 
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the strata were 80 imperfect^ that I wa« able to obtiiin only a very fragmentary and imperfect 
WnM of apedmens. Sooh tm they are, however, they give a very appetizing glimpse of the 
interesting flora there buried. It is to be hoped that before long some one will %'itiit this locality, 
with ample time and moans to make a complete collection of all the species it inclndos. 

The deacriptionii of the planta procured from this deposit are given in detail in the chapter 
on pulitMintology. It will be seen that the apede^ represented are all consiiliTt tl now, but ara 
cloHely allied to somo of tlioso nioBt rliarnrtoristic of the Jura and npper Trias of Europe. 

With the amount of matoriai wc have a« yet procured from this locality, we are hardly pre- 
pared to diaeoaa the qaeation whether thia bed tit lig^te beloQga to one or other of these forma- 
tion». The plants of both nro very siinilnr. so moch 80 that they are ioclvded in one flora 
by BroDgnart — "the flora of the Juratutic epoch.'** 

While there is so iniioh diffieolty in separating the plants of the Keoper from those of the 
Lias in Earope, the effort to do so here, where they are all HpecificuUy diSerent, is nearly hope* 
less. It is almost certain, aleo, that when we have colloctod all the species contained in these 
strata we shall still be unable to draw this European line clearly and sharply through them. 
Ill determining the parallelism of Strata in different parts of oar own continont it is probable 
these plants will be of frroif valoOi as they enable us to fix the lower limits of tlio ("retaroons 
series, and give u<« palieuutulogical data for detecting the pre;>ence of the Auiuncuu Jurassic 
wherever developed. 

Calliiip thin flnrnla Jurassic, ns Brongnart would do, tlio praotical bearing of it^ (liscovory on 
the mooted quct^tionr^ of the existence and extent of Jurassic rocks in New Mexico is loss 
Important than mi^lit have been antidpated, from the fact that they are restricted, as far at at 
present obtserved, to an exceedingly unimportant member of the geological scries. It seems 
scarcely possible, however, that this coal seam can be the only representative of a great forma- 
tion; and there is every reason to believe that we shall ultimately find evidence which will lead 
to the uoioD with it of some of the associated strata. 

The Bandsfones, inhales, and limestones lying nb()\ e also include many beds of lignite cloedy 
resembling this, and on lithological grounds would be appropriately grouped with it. In fact, 
they have been considered Jurassic, and the only Jurassic rocks in this region, by the geologist 
who claims to have discovered the representatives of this formation in New Mexico. Unfortu- 
nately, however, for that classification, immediately over the thin stratum of yellow sandstone 
which overlies the coal are beds cS clay shale with bands of limestone, in which are nnmistak* 
able Cretaceous fossils. It is, therefore, quite evident that the Jurassic formation cannot be 
extended in this direction, and tlu ro i^^ no Hiternativo left but to cnuKider the coal scam, if 
Joraaaic, the sole representative of the Jurai^sic series, or to combine with it some portion of 
the underlying variegated marls, which for this purpose must be abstracted from the Trias of 

Mr. Marcriu. 

Perhaps future explorations will furnish the means for defining the limits of the formations 
wbidi fiU the intervaJ between the Carboniferous and Cretaceous rock, but it haa seemed to me 
doubtful whether an effort to identify the strata cuiuposiiig the geological series of this fhr off 
region, in another hemisphere, with all the subdivisions of the formations found in Europe, 
would be crowned with entire snccesa. We have everywhere evidence that the diversity of 
fauna and flora exliiliit< ! 1 \ the diiTerent portions of the eartlt's surface at the present time, aa 
well aa the variety in tlie physical cliarnctcrs of all mineral deposits DOW forming, WOTO fbco- 
shadowed by similar phenomena during tlu- tliiri ri iit geological ages. 

MOQUI COUNTRY. 

Creiaceom rock». — At the Moqui viliugcs a mesa rises abruptly from the surface of the varie- 
gated marls, presenting a striking contrast, both in physical aspect and geoIogicBl structure, to 

•1Ui.dM0cB. das Vc8rt.,nMS., Met. 4fe Hist. MaL,TCd.SIII,]k. Ml. 
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that upon which it reata. Its broken edge hiw here an altitude of about five hnndred feet^ 
oompoeed exclasively of Lower Cretaceous strata. A few milei fiirther north additions are 
made to it by n< cessions of other, Imt sitniliir, inetiibers of the same geological series, until a 
thickness of from seven to eight hunilrod Icvt is attained. Preserving soch characters, this 
Lower Cretaceous nen eattenda over a laige area northweat, north, and eaat of the point where 
Ave asi-etided it. With the exee{)ti(>n of vallevH (if erosion cut down to the formations below, it 
stretches coutinwnialy to the Great Colorado on the northwest, and to the Rio Graode on the 
eait. How oraeh of the area within tbia angle is ooeapied by it is ai yet anknown; for a wide 
territory towards tho north is still unexplored, hut we ticrersed enough of this district to see 
that the Lower Cretaceous strata cover a larger qiaee on onr route than those of any other 
formation. 

On the way from Santa F4 to Fort Leavenworth we were ibr nearly half the diatance travel- 
ling on II continaation of these rocks; !»nil there seems good reason to suppoBe thnt they form 
the geological substratum of much the greater part of the country bordering the Kouky moun- 
tains between the 86th and 40th paraUels. They extend, as we know, with woie or less inter- 
nqttion, in n broad belti along the eastern hsseaof the moontains Ikr northward into the British 
possessions. 

From the fossils collectsd in the country bordering Grand and Qreen river by Dr. Scbiel, as 
well as from his description of its geological structure, (Pacific RaSbnad Report, vol. II, p. 101,) 
it is apparent that the Cretaceous strata, as well as thoee of the variegated marls, are visible 
over a considerable area on the route of Captain Beckwith north of the Moqoi country; and 
there is little doubt that the formationa passed over by ns in this region are oontinvoiis to and 
bsiyond the month of Grand river. 




Lower cretaceoua meaa tcaO, Moqui vtUagea. 

The cliffs, on the summits of which the Moqui towns are perched, are composed of the 
fiillowlag strata: 



1. Soft coarse yellowish sandstone • 25 

2. Green shale ......«■>• 12 

3. Blue shale with pinnolea of JN^eurcptent cmgvlaia * 1 

4. Lignite • 

5. Green shale • 2 

6. Cellular sandstone • 5 

7. Brown ferruginous shalo * 4 
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8. Green phales 28 

9. Coarse yellow or white eancUtono • 80 

10. Green ahales with bands of Muidstone; in aome localities all aoft greenish ydlow 

Hainlstoiies 60 

11. Coarse light jeliow or whitish masoive i^andKtono • 120 

12. Oreen shales with bands of fermginons sandy limestone and beds of lignite. In 

this group, at Orajlee and Camp 06, are Pinna? lingvia (n. . i .ii l Gn/phaea 
Pilcheri; and over the lignite beds are ini|ircf)9ionR of leaves of PUxtottua, Alnua 

Quereua, 4c., and fofsil ferns of tlie genus Sj>henojiteri« 90 

18. Oreen, blae^ and gray argillaceous shales, with bands of brown or yellow sQidons 
limestone, contnining Ammmitea percarinatug, Iitoceramua Critjni? and Oryphaen 
filcheri, var. navia 160 

14. Coarse yellowish sandstone, precisely like Nob. 9 and 11, (base of Oretaceoos forma- 

tion?) S5 

15. Liplli^^^ (Jurassic?) Ix'ttor than (liat iilnivo. to base 



Of these strata the lower two ha%'c been already noticed in the description of the section 
exposed at Oamp 92. 

It will be seen that there is great lithologicnl similarity among alt the strata ot this mesa, 
while they are strikingly different from those of the one below it. 

I have no hesitation in including all above the lower lignite bed in one geological group; and 
this is proved by its fo»Hils to bo a subdivisiim of the great Cretaceons formatioot probably rep- 
resenting the lower third of that scries. 

The palteontological evidence of the age of these rocks is quite conclusivo, and of unusual 
vahie, as it fixes the place in the geological scale of a well-marked formation in New Hexioo, 

and ono which lina bnon the subject of cm i si il«'rable discussion. In the second member of tlio 
Cretaceous portion of the section, counting from the base upward, are contained fossils which 
are characteristie of the Cretaceons formation in Texas and Nebraska. These are /iwoenimiit 
Criapii and Gryphaea Pitcheri — well known Cretaceous fossils, common in Texas and the Indian 
Territory — and in greater numbers specimens of an ammonite, {A. perearittatm,) highly L-harac- 
teristie of Noh. 1 and 2 of Meek and Hayden'e section of the Cretaceous rocks on the upper 
liisaoori. 

The vegetable impressions contained in No. 12 indicate a more highly organized flura flmn 
any which occupied the earth's surface previous to the Cretaceous period, and afford conclusive 
evidenoe that the strata containing them are not, as has been supposed, of Jorassio age. Up 
to the present time no nnirioHporm riicotylciloiioiH plants have Vtcon foiitui in strata nlder than 
the Chalk; and yet (though making my collections under the most unfavorable circumstances) 
I here procured representatives of several genera belonging to this class. 

These plants afford another link connecting those strata with those of the upper Missoari. 
llieir general character is quite similar to that of the exceedingly interesting group of plants 
obtMned by Dr. Hayden from the Lower Cretaceous sandstones of Kansas and Nebraska, several 
of the genera and at least one species being cotumon to the two localities. A somewhat aifwil*r 
flora has been discovorcfl by Mr. Harper in Mississippi, Profossor Toomey in Alabamai and 
Professor Cook in New Jersey, in strata of the same age. 

There is no doubt of the parallelism of this group of sandstones with those of the base of 

Meek ami Hayrloii's Cretaceons section. It is true that in Kansas and Nebraska tliev are more 
often red than yellow or white, yet in some localities they exhibit the same lithological charac- 
ters as in New Mexico. Going from Santa Vi to Fort Leavenworth, I noticed a progressive 
ehaage from yellow to a reddish color in tiiosc sandstones, which for several hnndrod milee were 
almost continually in sight) and of which the continuity is nninterrapted. 
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In sll tfiat portion of New Mexico parsed over hy oar party I saw no other rocks immediately 

overlying the variegated mtirl^ than such as I regarded as the eqnivulcnt« of those given in tll6 
proci>iiiiiir section. From the Moqui villiipes to Santa Fe the line of junction of tlioso two 
formations wa^ visible on almost every part of uur route; and while I do not fool at liberty to 
enter upon tbe mooted question of the geological e^e of the snperfleial strete on the Uano 

Estacado, a region I have never visited, I am rompclled tn say that west of the Rin ftramk' the 
yellow Bandstones overlying the red and white gypsiferoua marls and calcareous saudotonos (the 
upper portion of the ▼ariegated marls) belong to the Oreteoeons seriesi and are identical with 
those jnst deeeribed. 

As far as wo progressed north of the Moqui villages we were travelling upon the strata forming 
the cliffs OD which they are bailt. The vallejs of eroeion which traverse the plateaa every* 
where expose its structuro, permitting the dUTerent fonnatiooi to be readily ^itingnusbed, even 
at a distance of thirty or forty miles. 

At Camp 96, the point where we turned back, tbe view down one of these valleys, which 
leads toward the Colorado, waa particalarly interesting. Its smooth snrfiwe, tii^d with green 
by a sparse growth of Artemisia and Ephedra, hounded for several miles by the cut edjxi s of 
the Cretaceous sandstones on which we stood. The erosion then reached the surface of the Marl 
series, and thence to the dittanoe of forty or fifty miles we ooold see waHs and pinnaelea of red 
and wlute rising abruptly from the green plain, producing the peooliar soeneiy of the Funted 
Desert. At a greater distance we could trace the outline!' of lower mcsaa, growing less and less 
distincti till eighty miles away the view was bounded by the lofty line of the snowy mesa finst 
seen from Camp 72. This mesa itlhi sixty degreeo of the horiaoii finm lUa point, and tenni- 

nates in the awful precipice overhantrinfi: the Little Colorado, sharply defined and f:;n»nd even 
at this distance. Toward the northcant tho Cretaceous rocks, after continuing for several miles 
nearly horisontal, were seen to rise rapidly and oover the flanks of a line of hills— spurs of the 
first of the Bocky mountain ranges. Eastward our view covered a large part of (he country 
lying between ns and Fort Defiance, and showed everywhere a geological structure simikr to 
that prevailing in our immediate vicinity. South and southeast we overlooked the entire extent 
of the Painted Desert and the valley of the Little Colorado, beyond which rose tbe snowy 
summit of the San Francisco moniitain, still a grand and beautiful ohject, (hough separated from 
us by an interval of a hundred miles. All that was wanting to fill up that interval to the level 
of a line drawn from our position to the base of the San Frandaoo mountain had been mnoved 
in the formation of thin groat valley of erosion — a much grander monument of the power of 
aqueous action than even tbe stupendous caBon of tho Colorado. 




Fi«. 22.- uuTAXT vinr or orkat wiiitk mixa, imom mub CA«r IS. 



Upper Cretaceous strain. — Some miles north of Camp 96 a mesa wall rises to a height 
which we estimated at something like twelve hundred feet. It occupies 30° of the horizon in 
that direction, and shows bold, nearly perpendicular &ecs, both in profile and in front. These 

are pure white in color, and reflect (lie sunlijjclit like nnow. Conip( lied hy the want of water, 
with extreme regret we turned our backs upon this interesting geological feature, leaving its 
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iitnMtare and age to be matten of eonjediire uatil it ahall be readied by acme more forttmato 

explorers. 

Bitiiug, as it does, so distiactly from the mesa of Lower Cretaceous rocks, but two formations 
are left in tbe series of wbi«sb it oonid be composed, Upper Oretaceoes and Tertiary. Tha 
lithokgioal characters of both these groups of rosin are frequently Buch as to eikilrit Bnoir> 
white sections similar to that dettcribed. The upper memberii of the Cretaceous group, the 
"White chalk," or Craie blaiKhe of European geologists, compose the white dills on the southern 
coast of England, which afford an exact counterpart in appearance to that under consideration. 
It is also trite tliat the materials composing the strata of the different Tertiary basins in the 
country bordering the Bocky mountains on tbe eaat are frequently nearly us white as chalk. 

In tbe order of aneceeeion of tbe different formatiom tbe White ebalk or Upper Gretaceooa, in 
theaaeanding series, immediately follows the grunp fnrming tho base upon which this white mesa 
reati; yet this proves nothing, for it happens that the fresh water Tertiaries are notanfireqaentl/ 
found occupying baaina in tbe Lower Cretaceooa atrata, and aneb ia tbe oaae witii iboae fnaiiiil 
over on our route. From these fiwts it triU be Been tbat notbing bat an actual examination will 
clear this subject of all doubt. 

There are some reasons, however, why we should suspect this white mesa to be Upper 
Cretaeeooa ratbor than Tertiary, and these are, flraty that all tbe Tertiary roeka of tbe Boeky 

monntain country, as fur as tliey have yet been examined, arc of fresh water or estuary origin, 
have been usually deposited iu basins of less extent and depth than would be indicated by this 
great ptatean, which baa evidentiy bem greatly reduced in dimenalona by tbe erosion it baa 
suffered; second, the materials composing the Tertiary strata found on the groat central plateau 
are generally soft, and yield readily to the action of tbe elements, presenting rounded and 
nnbroben ontlines or pinnadeaand deeply obaanelled anrfiiceB, tbe raanlta of woaioii. On the 
contrary, tho Upper Cretaceous strata, as they appear in several pointa on our nmte, holding 
precisely the relative position of the white mesa to the Lower Cretaeeooa aandatanaa, consist of 
a aeries of shales and limestones, which, though dark internally, weather to an almoat chalky 
wbiteoese, and yet are as resistant to atmospbeiio erosion as any other aedimentary rocks. 

Judging from the view we had of it, wo regarded tho wliito mesa as continuous with the 
high mesa bordering the Colorado, which has about the same altitude. If so, the strata com. 
poaiqg it moat occapy a Toiy bnga area north and weatef oar Camp 94, one almoat too large 
to accord with the snppoaitira tbat it is of Tertiary age. 



Tlic route from the Moqui villagi-s ti> Fnrt Drfiutioe, tliough Iciuliiig throii^rh a more fertile 
region than that last traversed, one abounding in picturesque and boautitul scenery, and every- 
where exhibiting magnificent exposnrea of ita geological atmetore, added little tbat waa 
absolutely new to our former experience. 

Its general structure may be given in a few words. The Lower Cretaceous mesa occupies the 
greater part of ita sur&oe, but near Fbrt Defiance we approach the eastern border of the great 
basin of the Little Colorado, and tbe strata all begin to rise rapidly on to the first of tho linea 
of uplieaviil, wliich complicate the structure of so liir^re an an-ii oiistward of this point. A few 
miles west of Fort Defiance tbe culminating point in tliis ascuitt is reached, and theuce all the 
fimnationa fnteb rapidly toward the east In this vidnity tbe profound erosion tbey have 

suffered has cut throngh and locally removed the entire mass of lAuver Cretaceous rocks, aa 
well as the variegated marls below, and has reached and laid bare the lower and harder portion 
of the red aandatoaea. These are here considerably affected by the proximity of the igneous 
axb of tbe line of elevation. Tbey have been much hardened and brought to resemble, iti 
color and consistence, tho light red sandstones of the carbonif^ns series west of tbe Colorado. 
Tertiary rocia.-^For twenty miles after leaving Walpi, tbe most eastern of tbe Moqui 
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villages, wo saw nono but CroUcoous strata, sandstones, sbales, and beds of lignite precisely 
like those at Moqui. Then, however, we came on to a series of strata very different in 
character from any seen between this point and the Pacific, and nuch us I am inclined to believe 
are not represented in all the region bordering the first half of our route across the continent. 
These I have supposed to be fresh water Tertiaries, probably of Miocene age, parallel to those 
of the "Bad Lands" of Nebraska. They fill a depression in the Lower Cretaceous rocks, and 
occupy a space of several miles on our route, forming a basin, of which the northern and 
southern limits are not yet determined. 

The prevailing color of the beds is white or light ash, and cream color. They possess little 
consistence, and have been, by atmospheric erosion, cut into pyramids and pinnacles of as 
varied and peculiar forms aa those of the ifauvaise Terre. Unfortunately, we were compelled 
to hasten over this interesting district so rapidly that I was unable to make the search necessary 
to discover fossils in this formation. 

The lithological character of these rocks will bo scon from the following section : 

1. Reddish brown marl, forming summit of hills. 

2. White and light ash-colored marls, with thin layers of sandy, cream-colored limestone, 
200 feet. 

3. Light brown marls, 100 feet. 

4. Coarse reddish yellow sandstone, Cretaceous. 




FIK- 23. - MOXL'MDtt IH aOOUl VAIXtV, SLA II I 100. 

Near the eastern portion of this Tertiary Imsin we descended into an extensive and beautiful 
valley, eroded in the Cretaceous and underlying rocks. The bottom of the valley is a grassy 
plain, stretching far away to the north, and bounded in that direction by picturesque mesa 
walls, which rise above it to the height of eight or nine hundred feet. The sandstotios hero 
exposed of the Cretaceous and llurl series are of a chalky white or greenish yellow, and in the 
erosion of the valley a number of isolated buttca have been left, resembling in their forms 
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cbnrchea, castles, gatea, and monuments of varions kinds. Those nro sarroanded by a green 
and level plain, with which (heir various outlincH and colors strongly' contrast, the whole picture 
vividly recalling the ruined structures of the Old World. 

Like most of the other phenomena of erosion in the Colorado country, this great valley was 
principally formed in an epoch in which the annual amount of rain was much greater than at 
present, for no stream now flows through it. 

The strata which compose the cliffs which bound this valley include the lower portion of the 
Cretaceous formation with a greater thickness of the Marl scries. At the base of the Cretaceous 
rocks is a group of brown foliated sandstones and beds of lignite, entirely undistinguishablo 
from the upper part of the section exposed north of Oraybe and given on page 84. It is possible, 
however, that these beds of lignite form the equivalent of that containing the fossil plants at 
Camp 92 ; but I was not able to find any fossils to establish that parallelism. These lignite 




Fig. 24. — XAiTBAL nanwE, camp 100. 



beds are cither in the base of the Cretaceous series or immediately beneath it; holding, there- 
fore, the place in the scale of that at Camp 92. If an identity could be established between 
these deposits we should here have something more than twice as many feet in thickness of 
what may be considered Jurassic rocks, as at that locality. A few miles further cast this group 
entirely disappears, and nothing is there interposed between the base of the Cretaceous and 
the summit of the Marl series. 

In a great number of locidities about Camp 100 the lignites have been burnod out, giving a 
decided red color to the strata which enclosed them. This phenomenon is probably duo to 
spontaneous combustion, being caused by the oxidation of the bisnlphuret of iron, which is 
abundantly contained in all these airbonaceous strata. The same thing has taken place in the 
Cretaceous lignites east of Fort Defiance, and on a still grander scale in the same formation on 
the Upper Missouri. 

12 L 
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Tho upper member of the Murl seriefi at Camp 100 is a soft, fiue-gruiued, nearly pure whit« 
calcareous sundutuue, very similar to that already noticed in the description of tbe section at 
Camp 92. 

NAVAJO VALLEY AND CANON BONITO. 

Ascending tho mo!«acai>t of Camp 100, wo travelled upon its eurfaco, with nothing new in our 
experience, for twelve miles, when we reached the brink of the wall limiting a larger, richer, 
and more beautiful valley than that lust described. This is one uf the favorite grazing grounds 
of the Navajos, and the green plain below us, as far toward the north as the eye could roach, 
was dotted with their herds and llocks. The walls bounding Navajo valley are generally abrupt, 
frequently perpendicular, and oxhiliit tho brilliant and varied colors characteristic of tho Marl 
series composing them. Toward the south they approach each other to form what has been 
most appropriately named CuHon Bonito. 

Tbe strata have here a strung westerly dip, and the Cretaceous rocks have so nearly run oat 
that they only appear capping the western wall of the valley where it is highesL In the first 
arm of this great valley which we entered tho upper and middle portions of the Marl series are 
fully exposed, while its eastern branch, through which flows a permanent stream, is cut down 
to the middle of the underlying red sandstones. 





Fig. 2i. M.tmBi or wiim CAtCABUi:* s.utoaiuni buatko bt kbosiov, mkab camf 100. 

The upper portion of the Marl series hero, as in tho region immediately south of tho Moqui 
villages, is composed of strata of greater individual thickness and more indurated than those 
below. They cousist of soft, thick -bedded, calcareous sandstones, pnro white or nearly blood- 
red. The colors and consistence of this portion of the series are, however, by no means con- 
stant. As we have seen, at Camp 92, soft green and red marls overlie wliite calcareous sand- 
stone, and represent the green and purple calcareous sandstones of Camp 91; while at Fort 
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Defiance nearly the whole of the upper part of the Marl series is represented hy a great ^ttrntiim 
of pink, toft, calcareons Bandttoiie. 

B»;kiw ihvuo iinliiratcd timrls is exposes] some four }iiin<]n >! fci-t of linfT. oran^rf', pnrpio, liinc, 
olive, green, and blue marls, with strata of gypsuni nixi lUHgucsian limestone. This series 
doMly Tswmbles tbut in the mesa wall bounding the valley of the Little Colorado, between our 
Oamps 89 and 90, and is iiii'loubtcdly ito exact equivalont. The bed8 of doloiuito aro \ei>s 
nnmorons here than there, but are in the snmo innnnor most cliarnrtnristir nf tl>e lower part of 
the section. Silicified wood also occurs abundantly along the name horizon, and is profuttely 
scattered over denuded anrfacee. The Marl aeriea is here raeceptible of division into two groups, 
but, l^eforo remarked, their lithological difereooes are rather in degree tbaa kind, and 
are not constant. 

Beaeatb the variegated inarla nearly a hundred feet of red and green foliatud aandatonee and 

shales are exposed, which form the upper member of the red sandstone <:froup. These striita hero 
exhibit nearly the same characters tis on the banks of the Little Colorado, where I first observed 
them. At Fort Defianee, Bear Spring, Agua Aznl, and many other pointa on oar route, the 

exposures form the same geological horizon as at Xavjijo vallov; atnl while the correspondence 
between all itn diflV-reiit jxirtiinis in sueli as to render tlio work of identifirufiitii botli vnay and 
sure, the features presented by the last-mentioned group are peculiarly con.--taut wliorever it is 
vimble. 

From Camp 101 to Fort Defiance we were coii(»tantly travellinp: im the n-d sidircrous sand- 
stones. The general surface gradually rises, but less rapidly than the geological substrata. 

The npper part of the Talley traversed by the Pneblo Colorado creek ie excavated in the 
upper member of tlie sjindstono proiip. Goinp east from this point we saw no more of the 
variegated marls till we had crossed the valley in which Fort Defiance ia located. Qradoally 
descending in t)ie geological scale, we pasMd through the npper members of the red mndatone 
group, and, as we approached the crown of the arch formed by the strata, we found the surface 
rock to be a rcdilisti, cuiiiimct, cross-strntified saiidstoiie, :d.-u b«'Ii>iij;ii(g; tn the i^iilifiTiiiir^ series, 
but much harder thati any portion of tliat group exposed on the Little Colorado, and doubtless 
■omewbat changed by the praximify of the igneons rock* below. The limit of the rise in the 

strata was reached near Camp 102, at an elevation of nearly 7.000 feet above the sea level. 
From this point they pitch to the east ut an angle of 10° to 16°, which brings in review within 
a few oilea all the strata above the CarboDtferous limestone we had up to tiiat time observed. 
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FORT DEFIANCE. 

The geology of the region lying between Fort Defiance and the Rio Grande, whiio including 
only fhe radn tiist bsvtt been lo folly dMcribed in tlie preceding cliepter, presents msny new 

fcaturos in the condition in which they are found. In the Mnqrii cnnntry all the strata interven- 
ing between the Carboniferoiw and the Upper Cretaceous are nearly horizontal, and nowhere 
dirioceted or distaibed, each member of the series in the beantiftil ezpoenree wlueh oame nnder 
our obscrvntiffli boMIng its proper relative position, and exhibiting its nomul aspect. Eat^t of 
Fort Defiance, on the contrary, the table-lands, altliough continuous with, and once in all 
respocta similar to those we before passed over, have been broken up by various lines of dislo- 
cation of the Bocky monntain system, and their strata thrown about in the greatest confusion. 
Tlie (lifficulticH which goologirnl invoBtigntions here present are such that it would be scarcely 
poBsible for one who had not studied the formations here represented in some other school to 
nriTe nt oonolnsions of nnqnestioneble noenmoy. Coming, as we did, to the examination of 
the complex structure of this disturbed region from one whose perfect quiet and magnificent 
sections gare us the best possible preparation for the task, we were, perhups, able to accomplish 
as much in the lolation of its problems as ooold be done by a party moving as rapidly as we did. 

Fort Defiance is sitnated in a picturesqne valley of erosion not nnlike, in its general aspects, 
to those lying west of it, yot exhibiting some peculiarities, both in the elements composing its 
geology, and their arrangement It has been excavated in a north and south direction ou the 
slope of strata dipping rapidly eastward from the snmniit of the anticlinal axis a few miles 
west of it. These strata liave been cut through nearly to the Oarboniferoua limestone, while 
the cli£Da bounding the valley ou the east include about a thousand feet of Cretaceous rocks. In 
the midst of the valley seyeral large castellated bnttea of basaltio trap rise abraptly from its 
alluvial surface, the unyielding material of which they are composed having resisted the action 
of the agent that has removed the sedimentary rocks for miles around them. The structure of 
this valley win be most readily understood by reference to the aceompanying woud-cut, Avhich 
gives a transverse section of it. 

It will bo seen from this section that the softer portion of the variegated marls forms the 
base of the eastern boundary of the valley, and there is Utile doubt that its excavation has 
been elS»cted in the same manner as of the valley of the Idttle Colorado, vis : by the 

washing away of the softer strata nn which tlio eroding stream has constantly had its bed, and 
the gradual descent of that stream along the slope of the surface of the harder rocks below, 
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oncbniuuDg the more resistant portion of the eastern clifT. This process is indicated by the 
present outline of tho valloy, its western plopo being formed V)y the dippirif^ Burfaco of the 
saliferous sandstones, its eastern by the broken and abrupt edge of the indurated variegated 
nmrb aod cretMeons audatooM. 

The drainage of the western slope has fomfld iributan,- valleys of considerable depth, much 
deeper, indeedf geologically, tbao the great trough into which they lead. These excavations 
lay cfien tlie Silifeiou aandatoae aeriee to its base, and afford ub the infomation of the etmo- 
tore of the weetem side of the valley incorporated in tho preceding section. 

Tho most important of these secondary channels — rather a caHon than a valley — known to 
tho occapants of the fort as " Canoncita Bonita," is the worthy object of their admiration. 
Vrom its man modest dimensions it has received the diminutive appellation it bears, but in 
piotoretqne hmatj it is soaroely ioierior to its grander namesake, the OaBon Bonito. 

ni.li 




• Skti'lKtoncfl and HhiUtv. 
b Pink an<l white aoft calc. Maid»icmc». 
e Soft raricgKt4xI marlii, with fonil wood. 
d Uod and gnca ■uuMooM and ahalM. 
t Ooo^oocnte and nd soft ■odrtuMi. 

t CMsaHbiaaBllaMstnt^ 

Between four and five hundred feet of tliB sdifiMfoas ssBcMones are exposed in Oafkmcita 

Bonita, and in that over which is thrown tho bountiful arch of tlio nntiiral bridfjc. As a whole, 
tho sandstones of this group are lighter in color, more maasivo and compact, than on the Little 
Colorado. The coogkmerate, however, presents precisely the smbm appearBnee here as there, 
specimens from the two localities being nndifltingnishable. 

Garnets and beryls of nnuaoally fine qnali^ are found in considerable abmulanco in tho 
slln^ soil about Fort Defiance, and In the other portions of the Navajo country. As tho 
region has never l* en swept by any general drift current, and the mountains of crystalline 
rocks aro so remote, I have thought it probable tliat they were <lcri\ ed from the decomposi- 
tion of tho conglomerates. I have never been able to discover any of them in this rock where 
I have examined it, bnt the gravel in which tfaej occur is composed, almost exdnsively, of 
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pebbles on cc con tainfid in it. All of tbe giriMti and beryl* foond liere arc more or loH worn and 
broken, showing tbo attrition tbaj b»v» ntlforad in tiieir transportation from Bomo ramoto 

source. 

The road leading from Fort De6ance to Alboqnerqne emergea from the Talley tbroiqch a 

caflon cut in its eastern \v:ill; of whicli it iifTords a remarkuMy intorestinjr ;<t.'otion. The softer 
portion of tbe variegated marls is concealed beneath the alluvial surface, but the silicified 
wood wludi tiiey foimeriy contained is scattered aboot in the greateit profiirion. Tbe indn* 
rated marls or soft calcareooa sandstones which overlie them form a great number of detached 
pinnacles, and the lower portion of the Grst blulT bordering the groat valley. They here pre- 
sent nearly the same characters as at Camps 91 and 92 and in the Navajo valley, bat are some- 
what more masmve, and tlicir colors less varied. Their aggregate thickness is from four to 
five huiulrcd feet, of which the lower two-thirds is of a nearly onifonn roae*red oolor. The 
upper third is pinkish-white or greenish. 

Tbe sunmit of tbe cliff is formed by a etratnm of yellow sandstone, predsely Hke thai of 
Camps 92 and 93. {Moo-shn-na- ve.) It has a thickness of nearly one hundred feet, and is con- 
formable to tbe rocks below. With them, it dips so rapidly to tbe east that^ within less than 
half a nnle, it comes down to the road we travelled. Before readiing tiiat level, however, it is 
covered by a second cliflT, which rises over it to fully the height of the first. This is composed 
exclusively of Lower Cretaceous strata, light yellow sandstones, with green and gray shales, the 
precise countorparta of those forming the mesa of the Moqoi villages. Like those of the first 
eliff, these strata are indined at an angle of ISP with the horiion, and soon disappear beneath 
the snrfacc. 

At this point is a line of fracture running north 26° east; and immediately beyond the place 
where the highest member of tbe preceding series sinks from view we entered a groap of 

rounded hills, also composed of Cret^\reons strata, a COntinnation of the section afforded in the 
difis described, but lying nearly horizontal. These consist of green and dove-colured siyiles, 
brown and greenish sandstones, brownish-yellow ocmeretionaiy limestone oontdning Grypfura 
FUcheri, and beds of lignite. For several miles the trail windb about among hills of these 
materials, in which the lignite beds are very conspicuous. In many places they have been 
burned out, probably by spontaneous combustion, and have changed the color of the contiguous 
shales to a bright red. The strata in immediate contact with them are often converted into 
led or black scoria, which is scarcely distinguishable from that produ< c I by volcanic action. 

Tbe lignite of this vicinity is generally brown in color, less dark and compact than that of 
Oamp 92, bnt similar to that in tbe npper part of the Lower Oretaoeoos series north of the 
Ifoqui villages. 

This formation extends with little variation to, and beyond, Camp 104; where, after ascending 
for some miles, we had passed over at least two bmidred foot of strata, oouisting of a repeti* 
tion of thoee I have enumerated, and had reached a higher point in the geological scale than 

anywhere on the Moqui me.sa. The uppermost member of the series is a brown somewhat 
concretionary silicious limestone overlying a soft, yellowish, thick-bedded sandstone. Both 
these rocks are precisely like many of the strata immediately below them, and eqnally like 
those of the upper portion of the Moqni mesa north of Oraybc. 

After leaving Camp 104, wo descended into a valley through which flows at certain seasons 
a tributary to the Little Colorado. At this p<rint we crossed another line of fivetnre, twenty 
miles distant from the former one, the strata thrOQghout the interval between them having a 
slight easterly dip. Here they have for a short distance a strong reversed dip, and a mesa 
south of the trail shows an anticlinal axis. This line of distarbance is, however, soon passed, 
and the Cretaceous rockn, similar to those aboot Camp 104, fall back to the position they there 
held, riMininp fur several miles eastward, with a slight dip in tliat direction. 

At Salt Spring we crosse*! another marked line of fracture and dislocation, which affords one 




DISLOCATKMI AT SALT aPBIHO. 



95 



of the mo»t ioterosting goologicol aoetiona net with on onr route. Travelling from tho weat 
upon the Oretaoeoiu itnla, for eome mitee lying oeerly heriaontel, we eame saddenly, end 

without preparation, to a wall from three to fivo liundro<l feet in heij^bt, of whicli tlie western 
he9, inclined to the horizon at an angle uf 70-', u formed by the same stratum luj that on 
which we stood. Faasing tbroogh an evemie opened in this wall by a etream, we fonnd it to be 
% Lugo fragment of the rocky basis of this region, broken up from ita connexions, and set 
nearly at right angles to itti former jjosition. All the stratitied rocks exposed about Fort Defi- 
ance are here represented, parallel among themselves, but nearly vertiod; presenting in tho 
aidea of the gap throogh whioh we paaaed a very perfect and instructive horizontal section. 
This wall hero rnns dam-liko across a valley of coii^i'ierable width, and, strongly relieved from 
the level surface on either side, it is one of the most impressive examples of dislocation I have 
erer aeen. 

Hg. ft. ■01— or BiflBfio nuu a uw mn. 
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The convulsions which have shaken this vicinity are not alone attested by tho upturned mass 
jvit described, for a diffsrent geulogioal horisoD is presented on its eastern from that on its 
woHtorii side. In our approa<'h to it, for many miles, iiotliiiig bad been visible but the upper 
portion of the Cretaceous scries, but, issuing from the paseuige cut through it, we found our- 
selves in a brood valley, bonnded by blnfla of great height, in whioh appeared ad the atrata 
we had observed in this re^rion. Tho bottom of this valley is composed of tho upper sf nitii of the 
8aliferous sandstone group, above which are the variegated marls and the red aud white cal* 
careona aandetones, the latter presenting mural faces of several hundred feet in height. Upon 
these, more than a thousand feet above tho valley, tho Lower Cretaceous sandstones appear, 
forming a distinct mesa wall. From this description it will be seen that at tho same absolute 
level we were, on the western side of the wall, geologically nearly two thousand feet higher 
than after passing it. 

Where the bhifTs approach this transverr-e barrier on the tiurth side of the valley I could 
perceive that the strat^i wore bent down towards the corresponding ones in the dismembered 
portiCMi, while toward the nortbeaat« after rising rapidly for a short distanee, they begin to dip 
in Chat direction. This would seem to indicate that in the action of tho forces by which this 
displacement of Uio strata was produced they were raised iuto an immense arch, of which the 
carvatnre became too great for its tenadty, and a donble line of firactnre was prodaced. That 
portion of the arch which was included between theee two lioea still atanda aa the wall I have 
described. 

From Salt Spring to aud through Campbell's Pass the geology of our route iucludud little or 
nothing new. We were constantly passing throogh a broad valley of erosion, bounded by 
predpitooa and moat piotnresqve «diffii of the variegated marls, and the red calcareous aand* 
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arc the crouni-colnred hitrata of tlio Lower Cretaceous Berles. In places wo (lesrondcil through 
the red and green shales and aaudstonea of tlie Saliferous gronp, and cune upon the coarse 
BandBtoneB and coDglomentoB iriiioh ofeilie the CarbooiAinnM liniMtoiM. The dip of tluBe 
Btrata is nearly northeast, end oor lovte hj so doseljr elong their strike that tiiey seemed to 

be almo»t borizontnl. 

In all this region a fact was observed, to which our attention was fint celled on the bank» of 
the Idtfle Ooloredo, vis; that the lower hills end the hesee of the highleads are coveied with 

dead cedar trees, an apparent indication of the increasing dryness of the climatn. The timber 
in this country is confined to the more elevated surfaces, where the precipitation of moisture 
is greatest, and the belts of deadened trees, certainly nntonohed by fire, prove that the condi- 
tions favorable to the growth of arborescent vegetation are becoming restricted to narrower 
limits. This fact is mentioned merely as being confirmatory of the conclusion drawn from other 
data, that the amount of rain on the table-lands west of the Bio Qrande is now much less than 
fiDnnerlyi 

CAMPBELL'S PASS. 

Here, almost unconscionslj, we crossed the divide between the waters of the Pacific and 
those of the Atlantic. No mountain chain or line of upheaval marks the summit, and the mesa 
of the Lower Cretaceoos sendstones, and that of the variegated marls, stretch over from one 
ddetothe other, without break or interraption, except such as have been produced by erosion. 

On reaching the summit we obtained a fine view of Motint Taylor, (or San Mateo,) some forty 
miles distant. This mountain has an olovatiou of 11, 000 feet above the level of the sea. It some- 
what resembles, in foiia« es in all other rsspeets, San IVanoisoo moontsin, bnt its bese is broader, 
and, as a conseqnoncei its apparent altitude is less. The summit is irregular, and contains a 
crater. By the Mexicans it is sometimes called £1 Tintoro, or the Inkstand, from its general 
form, and the depression wludh is said to exist in its snmmiL 

After psssing the diride our descent was more rapid than had been onr aijccnt on the 
western slope, and wo soon Rtruck a flowing stroam, tho headwaters of the Rio San Jose, which 
we followed from this point to its intersection with the Pueroo. Some ten miles from the 
lommit of tbe pese we begen to meet wUli ftsgments cf sooria, and then readied mtsecs and 
streams of lava poured from Mount Taylor, by wliich all the countrj- adjacent to it has been 
flooded. This lava is uudistiuguishable from that of the San Francisco mountain, and we here 
had a repetition, in all their detauls, of the msgnifioent Tolcanic phenomena there displayed. 

At Agua Azul the stroam wo were following hits cut down through all the red sandstone series, 
and has exposed, over a considerable area, the Carboniferous limestone, here brought up by an 
arching of the strata. This limestone is blue, gray, and pink; portions of it cellular and cherty. 
It contains many fossils, among which are ProdvehiA, HauiUm, Bdlerophm, jittoriama, etc. I 
have regarded it as identical with that holding the same relative position on the Little Colorado^ 
and as representing the summit of the Carboniferous formation. 

The series of strata exposed in the desoent from the top of the upper mesa at OampbslFs 
Pass to Agoa Azul is as fidlows, the thickness given being estimated, and not msasored: 

1. Cretaceous sandstones, shaloa, and lignites, forming first and highest mesa - • • • 700 feet. 

2. Soft red, white, and green calcareous sandstones or indurate marls, Marl series* 600 feet. 
8. Yariegated marls, with ailicified wood and bends of msgnedsn limestone, Marl 

■erics ......».,. 150 feet. 

4. Bed and green foliated sandstones and shales, Salt group 120 feet. 

6. Coarse red or drab sandstone and conglomerate, Salt group • • - 250 feet. 

6. Bed, blue, and white shales, Salt group 150 feeL 

7. Limestone, blue, gray, and pink, Carboniferous. 
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East of AgM Asal the stivta dip Teiy rapidly in that direction, md the mill endonng the 
valley are oompoeed of the yellow Cretaceous sandstones, on the north aide covered with a thick 
sheet of trap. On the aoath aide the Cretaceoos strata form detached mesas, which are without 
the trap eovering, hot ehoir in many places fractnree and dislocations. For many miles the 
bottom of the raOmj is occupied by a lav» atream, evidently of more modern date than any of 
the erosions of the snrfriro. It has diRpo9scs<5od the wnterconrso of its l)ed, and, follo\vin(r all 
ita sinnoeities, now lius a congealed flood, as black, bare, and ragged as if juat poured out. 

These geological features continue without change to Covfiro and Laguna — Gretaoeona sand* 
stones rnmposinp tho walls of the valley, which is formed entirely by erosion. The northern 
wall ia capped with trap. At Covero the greenish shales, enclosed iu tha yellow sandstones, 
eontain lairge nomhera of ffr;gji)Aaea PtteAeri. Thetown ishailtapoDafltratmnof eoaneyelfam 
sandstone, which here forms the bottom of tho valley, and is cafioncd by tho Htrcam. 

Laguna is built upon a similar stratum, lower in the series, and separated from that of Cov6ro 
hy white and blniili shalet. 

At Laguna the Rio San Jos6 cata through tho Cretaceous formation, and for several miles 
below flows in a picturesque caiion, which it has excavated in the red and white calcareonssand* 
stones, gypsum, &c., of the Marl series. 

The section 6t the atrata exposed at Lugnna is aa feUows, the tbidcDeas beiog estimated: 



1. Yellow sandatoncH ami greenish shales, OrataoeoVB 250 feet. 

2. White and bluish shales, Crotaceoos • 100 feet 

3. Yellow sandstone, Cretaceous 50 feet. 

4. Soft red and wliitaoaleareoiiseaadBtones, ^caSoneaatof Lagona,) variegatad 

Marl series • 150 feet. 

5. Gypsum, variegated Marl series 80 feet. 

6. Bine oaloareons shale, variegated Ifarl series 20 feet» 

7. White soft calcareous sandstone, variegated Marl series • 40 feet. 

8. Bed soft caloareons sandstone, Salt group 120 feet. 

Bed and green finltated saodatonaa and blood-red shales, Salt group. 



From Sheep Sprii^ to the Poeroo the strata are veiy mndi broken op and displaced. Tb» 
iq^per member of tho saliferous sandstone group is beautifully exposed at Sheep Spring, and here 
exhibits precisely the same characters as in the localities where it was noticed in the Nav^o 
country. 

This formation soon disappears with an easterly dip, and for a ahort interval the surface is 
strewed with silicified wood derived from the lower portion of the variegated marls. Thence 
eastward nothing is visible but the Cretaceous sandstones and green shales, fimning many 
detaehad meaaa, in which the strata are broken and inclined at various angles. 

Betwpon the Piierco aii(] the Hio Grande we were almost Constantly CrOSSIQg biUs of looso 
saud, which entirely conceal the uudcrlyiog rocks. 

On the east bank of the Poeroo the green shales, ao coDspicnoas immediately west of it, are 
visible for a short distance, when thcypive ])lnce In wliitc, soft, concretionary, tufacoona strat^v, 
in which I was unable to discover fossils or any indications of their age. In their lithological 
character these beds differ widely from the Cretaoeona rooks on which they reet, as they also do 
from any strata containing Cretaceous fossils met with on our route. They ninrh more resemble 
tho fresh water Tertiary beds of tlie Arkansas, White river, Ac, and, guided by this similarity, 
I should bo inclined to consider them of that age. Their physical characters are sot of great 
value, however, and it is possible th^are Cretaceous. If belonging to the latter formation, I 
think it will be found tluit they are more recent than any of the Lower Cretaceous strata described 
iu the preceding pages, and should be placed in the upper division of that aeries. 
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The geological stnotare of fbd immediate borders of the Rio Qrande presents the same ele- 
ments, with fiimilnr comyjlicafions, as that of the rcf^ion lyiuf^ west of it. From the observa- 
tions made bj our part/, and by thone who have crossed the cuiitiiiont south of our hue, it 
appears thAt the lame general description will also apply to a belt of country east of the Rio 
Grande, extending to a groat distance norfli uml south, and reachintr far eastward as the dis- 
tarbing influence of the Rocky mountain ranges is felt. The generahtius of the geology of all 
this great area maj %e given in few words, bat the strata are so nrach distarbed hj muneroos 
and interrupted lines of upheaval that the work of investigating its local foatnrps would bo 
one of infinite labor. Considerable time was spent hy our party on the Rio Grande, at and 
•boye Albuquerque, and the geological obeerrationa made ibeo iodnde many looal details, whidi 
it is scarcely neoessary should be given, as they would swell the dimennoDS of this report 
without adding, in any material degree, to its value. 

This region has boon so often %'i8itod and fully described that I shall confine myself to a brief 
^yoi^is of its geology, presented mainly for the purpose of comparing it with that of the 
count r y before pMssd OTOT, and of noticing some errors which have been promulgatecl in refer* 
euce to it. 

The vaUey of the Bio Onmde in the vicinity of Albitqiierqne is &r the most part ooovisd by 
sandstones and shales of CrcticoouH age, continaoos With OT resting npott those spread over so 
mndi of the surface in Western New Mexico. 

▲ KtUe north of Albaqoerque, on the week side of tiie river, a Uurge area is ocoapied by a* 

mesa, composed of Cretaceous rocks and the nnderlying red and white indurated marls, precisely 
liko that northeast of Lagnna. Like the mesas bordering the Rio San Joe^ this is capped with 
a thin layer of basaltic trap, and it is quite probable both are bat portions of a ocmtinooiw 
platean, wholly covered by a lava flood from Mount Taylor. 

Picturesque escnrpmonts, formed by the cut edges of this mcHa, border the valley on the west 
side near the puoblos of Ban Felipe and Son Domingo ; tbenco northward, for many miles on the 
right bank, the same fbrmaition prevails, in some plaoes Ae trap entirely oonoeding the sedi- 

montary stratii. 

On the oast side, near Albuquerque, the valley is boaadcd by the Sandia monntain, of which 
fall descriptions have been given in the report of Captain Whipple. The stractvre of tins 
monntun is visible even from the river; the OBCarpm' nt of Carboniferous limestone, that forms 
its summit and oovera its eastern slope, being plainly distingolshable from the nnderlyiqg 

granito. 

From Atbuquorque to Algodones the surface is generally composed of alluvial soil or beds of 
drift from the Sandia mmintaiiv?!. The only rock scon in place is the red calcareous sandntono, 
or indurated marl, of the Upper Marl series. This forms low hills back of Mansanu and 
Bernalillo. 

Between Algodones and Galisteo creek is a table land principally formed of the white and red 
indurated marls. In one locality is an exposure of white concretionary tafaceous rock with 
bends of ereamnmloTed nodolar timestone; they are without feanlB, as fsr as observed, end of un- 
certain date, but the litholQpoal charaotsn lead me to sospect that they are of fresh water 
origin and Tertiary age. 

On Galisteo creeic the strata are oonriderably disturbed^ but the exposures are very full end 
interesting. 

The strata visible in the north bank of the stream where wo crossed it are — 

1. Cretaceous sandstones, yellowish or greenish white, and shales with bods of lignite. 

S. Bed and white marls, all aamembaA indorated with silidfled wood. 

S. Soft red sandstonss and shales of the Belt groep. 
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Vrom ft locality north of CUiiteo I bave speciment of grecniHh brown calcareooB abale, con- 

tnininp niiiiiy fragments of Inoceramus and obacnro impresaions of Ammonites. Tliese fossils 
are too frugmeutary for spocific detorminutioD, but a prociacly similar rock, containing liko or- 
ganie firagmentB, is expooed on the banks of the Oea^ and Canadian. Its plaee in the series 

is at tho liriso of tho Upper Crctaccons pronp, imnioiliutcly ovor the roarso yellow or rcfldish 
Bandstones of the lower division of that formation. It is probable that the strata containii^ 
Oretaceons fossils at Pobloion aro of the same age with these. 

On the north side of Galistco crock wo found the sedimentary rocks just enumerated cut 
throagb in many places by trap dikes, having various directions. These dikes, composed of 
more renstant material than the strata onee enclosing them, have been lofl; by the erosion of 
the softer rocks in walls of most artificial a]>poarnnco. Tho trap is colniuinu-. tho columns lying 
horizontally as usual, having boon formed with tlioir axes at ripht iinpli a to the cooling .surfares. 
Some of these walls were noticed which extend fur long diotauces with u nearly uniform height 
of foor or five feet, closely resembliog old field walls. Others are less extensive but bighei; 
and occasionally pierced with holes, rosemblo the walls of ruined buildings. The ends of the 
Golnmns are distinctly visible on the surface of these dikes, imitating so perfectly the appear* 
anee of nasomy that it is not sorpdsing, in the oonntry onee ezdaaively oocapied by tlie 
ru<Mn Indians, they t^liould have been gencraUj ragarded by the nnleamed as the rains of 
human habitations and cnclosares. 

The valley of Galisteo creek is bounded on the north by high, and in many places pcrpen> 
dioolar bluffs of trap, the cut edges of a plateau of that material which occupies a large space 
in this vicinity. From this mesa rise the volcanic cones of tho "Cerrillos," as I have sup- 
posed, markiug the place of origin of the lava floods which once deluged the surrounding 
country. 

The CorrilloB furni.shod a groat part, if not idl, the chnlchuUl, bo much worn for oniamantt 
and so highly prized by the ancient Mexicans. This mineral is a variety of turquoise, and Is 
iband in veins ninning throoigh a light-ootored trachyte.* The ancient eseavations made in 
scarcli of it arc now distinctly visible, and seem to have been carried to tlie depth of two hun- 
dred feet or more. Several of the Indian tribes of Kew Mexico — Navajos, Mojavea, &c.— 
ittB hold this gem in the behest esteem. Tbe most valoed possession of CSairook, a Hcgave 
chief, was a wedge-shaped piece of chaMiUttl. piispcndcd from liis noee. At Romero's we 
reached tbe edge of tbe tiap mesa. Thence to Santa F6 the only rock visible in place is a 
soft red oalcareooB sandstone of fhe Marl series, which fam» low hills, generally covered by 
drift from the adjacent mountaini. 

Tlie Siinta Fe mountainH are a part of the great Rocky mountain sjrstem, and constitute its 
only important representatives met with on our route. They form a series uf high and pio- 
tONBqne chains, oooneeting on tbe north with tho Raton mountains, the Spanish peaks, aqd 
the fc>^ summits around the "Parks;" while on the south they aro represented by the Sandia, 
Qigaa, Hueco, and Ooadalnpe ranges, east of the Rio Grande. The general bearing of the 
Santa Ft monntains b abont north northwest and south soatheast, bat some of the ranges oom- 
poeing thi.s compound system depart widely from that trend. With their comioxionH, tliey 
include many peaks and sierras oovered with perpetual snow, which formed prominent features 
in tbe scenery of more than two hundred miles 4^ our route. 

From tho fact that this group of ranges is not continuoua southward, they permit the passage 
tbiongh them of tho drainage of tbe basin of the upper Rio Grande, and therefore aro not tho 
divide between tho waters of the Atlantic and Pacific in New Mexico, though they are so in 
Utah. The line of elevation which really forms the divide is, however, in other respects, 
a andk less important topographical feature than that under consideration; for, as has been 

tiib|>itarN«rll«aka 
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stuted, at "Camplxll's Pars,' where we crossed it, no nuniDtains whatever ere vidUe, except 
tlio distant und isolated vokanic cone of Mount Taylor. 

The great mvma of the mountains at Santa Fe is mude up of a red coarse granite, traversed by 
muneroae rwoM of quarts, lome of which are metaUiferouB, oootaiiiing ailver, gold, copper, and 

lead. 

On the flanks of this igneous axis the limostunc of the Carboaiforooa series is frequently seen 
resting, nsnaDj hat little metamotphoaed. Orer the limeetone, aometimes in cooeordaitti aome* 
timea in discordant stratification, are anch portions of the red Bniulritoncs, variegated marb, 
and Cretaceoua rocks, as have been spared by the erosion they have suffered. 

The Carboniferous limestone at Santa F6 is dark bioiah-brown in color, and very hard. It 
contains great numbers of fossils, for the moat part of apedea oommon in the coal measures of 
the MlBfissijijii valley, though a few are now. The most common are Produdm frrabriculm, P, 
JSogerai, P. aemirelicidaltis, P. nodoaua, (n. sp.,) Spirigera sublilUa, Spirjfer cameratus, etc. 

At yariooa localitiae in the vicinity of Santa F{ Oarboniferonaahalea are ioteratratified with 
the limestone, and contain fojssil plants clmracteristic of the Coal irujasnrcs. From these facts, 
as . well as those before cited, it will bo soon that the limestone of this region — called Lower 
Oarboniferoaaor "IConntain" limeatonebyl^. Harooo— iathe eqaivalentof the Ooel meaaores. 
Aa we approached the Missiesippi on oar homeward journey, we were able to trace the changes 
which take place in the lithological character of the Coal measures from the aeriea of the sand- 
stones, shales, limestones, fire clays, coal, &c., forming the productive Goal meaaores to the 
massive and nearly homogeneouB limestone of the southwest. 

Specimens of excellent anthracite coal were given mo by Mr. Mcrcure, obtained at the "Old 
placer," where it occurs in a stratum of workable thickness. Whether it is of Carboniferous 
age or not I had no meana of determining. I regretted that I waa wiable to viait a locality of 
so much economical and scientific interest as tliat wliicli furnishes it. 

The fact which has already been referred to, that the limestone of this vicinity rests directly 
on the granite, and that it is so little changed by that contact, indicates that these granitic 
masses had an existence before the Carboniferous epoch ; that the limestone was deposited open 
them, and that since that period, though greatly elevated, they have not been fused. 

The great mass of sedimentary rocks which nnderlie the Coal measure limestone, in the oaSon 
of the Colorado, ia here apparently wanting, for I have aeen nothing I could imagine to repre> 
sent them even in any metamorphic form. This fact seems to touch that some of the ranpea of 
the Bocky mountains had representatives at a very early period, forming limits which restricted 
tiie deposition of the older palm»oie rocka, and that their smnmits were only covered hy sedi* 

mcntfl during the Carboniferous era. 

It will be seen that in the preceding sketch of tho geology of the country west of the Hio 
Ofaade, bordering oar nmte, I have fidled to recogniie tlie Joraasio formation in any of tiie 
localities where it has been said to occur; and that I have regarded the yellow sandstones, 
green, gray, and blue shales, &c., called Jurassic by a recent %vriter, as of Oretaeeonsage. The 
evidence of the accuracy of this determination is, I think, incontrovertible. These strata were 
traced by us almost withoot interruption from the Moqui country to the Rio Orandc, and there 
is scarcely room for error even if wo had no other guide than t1]is continuity, their relations to 
the associated rocks, and their lithological characters. In addition to these, however, we found 
at the Moqui villagse abvndant fiisnls of nneqmvocal Oretaeeona character in them, and a aoffi* 
cicnt number of those called such by our best palncontologists (^Tos.srei. Hill. Shnmnrd, and 
Meek) at various other points along our route, to furuiah all necessary paloioutological proof 
of their identity. 

It is not asserted that Jurassic rocks do not exist in this region, for it is possible, and per- 
haps probable, that they do, bat only that those called sndi on that portion of our route passed 
over by Mr. Maroon are Cretaceous. 
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Nor is it claimed that the Trias ia uut here reprei»euted. So far is that from the truth that 
the writer lias little donlyt that strata many Irandred feet in tliidnieBS, {atemsDiiig between the 

Carhnniforous and Cretaceous? formations, are the eqnivnlentp of Trias^ic rooks of Europe, and 
that at some future day the evidence of identity, which up to the present time has not been 
disoorered, will he sapplied. At the same time, that the sohdiviaioDB of the Bnropean Trios, 
the "BttfOer Scmdstein," the MvttMkdtk," and the "ZeHper," will ever be ftdlj identified 
in New Mexico, I regard as donbtfol. 

The aggregate thiehneas asrigned to the rooks filling the t>pace between the Chalk and the 
Coal series in the preceding pages is, as will hare been noticed, considerably less than the 
estimates before published. A part of tlie discrepanry will bo accounted for by my bringing 
down the Cretaceous syetcm soaa to include all the Jurassic rockB of Mr. Marcou; but, excluding 
these, the red sandstones and vsiriegated mails, oslled Trisssio hj Mr. Maroon, are said by him to 
have a thicknes!< of 5,000 to GfiOO feet, (Gcologynf Xorfh America, pp. 10, 11, 12,) while in all of our 
measurements of the splendid sections of these strata, in the Fainted Desert and Moqui country, 
we finmd an aggregate thidmen of abont 8,000 feet; and on the "Bao Grande the same geo* 
logical interval is several hundred feet less. 

It is true that the eye, in a region where the atmoephere is so pore, and the reach of vision 
so great, where sll the physical features are on so grand a scale, is a very unsafe guide, and 
will continually lead to ondar estimates ; but we made constant t f the barometer, and cm* 
ployed the observations on the same strata at different points as checks on each other. I am 
very sure that in attributing a maximum thickness of 2,500 feet to the Triassic formation of Mr. 
Maroon its relative importa&ee has not been underrated. 




CHAPTEli i. 
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Qmikal rsATVUt or trs oocnrrav.— Futiuty or trb MutiMim nori.— CoMTUJiTiiiu Atnau ov i 
un ruun. — Aialtus or tbb oirmnon wnma tbb rLATum war aud kist or mi 

irT«ACT0WA«D>I«nCllll*li,CMM*tlOilBOT0f4)aiO*L.— OldMMMCM.mwM tTHTTI Hi flilll 

UMWIOIIM,ttt--OtIBlM0WaMiMAtAaaCtt<0Bl»«iTllMT«>lM»MlfW, flUWIIiyi 

gv n un* aHMi.— Uma 4 
or m MBtfuir^HKW Muum'^Ainnn i 

mrrwBii— Flwr nn imuirinuT'A bm.— OaoaoL aam n nwr uuTnwomt^Pnxwt »m i 
CiMmmataon roanui— Fmua* uiiiararai<— Kaviai emmoti or ainc axd ui^tdm. 

TLo general featuron of the rounti y fravorsod betwoon Hiuita Fc anil tho Missonri may bo 
very briefly described. For scventy-livo miles after leaving Santa I'e wo were involved in tho 
■pun of the Bodr^ mountains, and were paesing through a remarkably picturesque and beaatiM 
region, in which tho snrfarp is nearly oquiilly shared between rocky, ragged, and pinc-rovercd 
sierras, and open, grassy valleys, through which flow streams of the purest water, fed by the 
melting of the mows. In ibis interval we crossed the rim of the great Ifisdssippi nBiej, and 

began to descend its western slope — a period in our exjiorif nco marked by many agreeable 
incidents. The soil became more fertile, the vegetation more general and varied; and for the 
inl time in our eaitward marA ftmSGtec &oet began to meet tts in home spedes of trees 
and flowers. Tho noisy moontain. streams made mnsie to which our cars had long been 
nnaccui-lomcd ; and tho summer showers by which we weru drLiiched were, for a time, ho 
rofreshiug a novelty that we scarcely cared to avoid them. By all those and other signs we 
■aw that we were emerging from the vast arid area in which many preceding months had been 
passed — where sterility is tho rule and prodnc-tiveness the marked exception — and were 
approaching a region where a flowing stream is not a wonder, and where an unbroken sheet of 
vegetation covers the soil. 

The geological structure of this section of our route is scarcely in any respect dilTerent from 
that of the country immediately west of the Bio Grande. The Coal measure limestone is the 
lowest stratified rock exposed. This is brought to the snrfaoe in several localities, and reeti 
npon tho granite. Over the Carboniferous rocks the Bed sandstones^ theTariegated marls, and 
the yellow Cretaceous sandstones aro shown in many Gno sections^ among which those of tho 
Apache euilun, at Pecos and Ojo Vernal desorvo special mention. 

▲t Las Tegaa we for the fiiat time met with nnmiBtakaUe Upper Oretaoeooa strata reatiiig 

upon tho yellow sandstone group ho often mentioned. 

We here stood on what seemed the shore of a boundless sea; behind us the forest-covered 
hiUa throi^h whidi we had passed rose, step by step, till lost in the distant snow-covered 
mountains; before us a grocn and grassy plain, rising in gentle undulations, stretchod away a* 
far as the eye could reach. North and south a shore line showed many bold and wooded bead* 
lands, separating bay-like indentatkiis. la. the offing several isolated bntlaa rose abruptly fiwn 
the rarfikoe like so many rooky islands. This was our first introdmstion to the "Plains," as 
they are commonly called, over which our road lay for more than seven hundred miles — the 
longest, broadest, and smoothest in the world, but almost as monotonous as the path of a ship 
over the ooeao. 

The contraat which the smooth and unbroken mtfaoet the loQg and gentle swells, the nniform 
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coating of grass of the plains, present tu the physical aspects of the western half of the great 
platoM, ii nuMt striking; and sinoe the gaological atractore ia nearly tbe aame in both, the 
origin of this contrast forms an intcrcsstin^j; suljiM-t of inquiry. I tliink ihcso difTcronrc.-; may 
be referred to tbe combined acUon of several distinct causes, mainly geological, but in part 
atmosplieHa Of these one is to be finmd in the nearly nnifonn easterly dip of the rocks, wbidh 
jin viiiU over so much of thin region, forming a grade of sufficient slope to carry off the drainage 
from tho monntnins freely but gently, without any snch headlong descent thut from the 
western edge of the table lands into the trough of tbe lower Colorado. Frum tliisj gruduul 
descent of the surface the line of miaunits bounding tbe valleys runs parallel in elevation with 
the bc'-ls of the dr»ining streiims. Ilence tho valleys scarcely iiirreaso in doptli tlmnpli tlicy 
grow conutantly broader, and ultimately, by elimination of tho dividing ridges, occupy tho 
greater part of the anrfaoe.* 

Another and perhaps cqnully ofTicicnt caui^o of tlio tojiogimpbioal (eatnres of tho plains is the 
more copious and general rain which falls apon them. The legitimate effect of this agent is to 
widen the valleys by washing down their sides, to ronnd off and wear down the hills, to diminish 
all irregularitiesi in short, to accomplish its mission as the greatest of lovoUors. 

Indirectly the samo fffect is prodiu-iMl by the j^rowth of vegetation fonneil liy the inoistnrc. 
This also has a tendency, as is known, to round over and soften down all usperitics of tho 
surface. It is tme tiiat the more elevated portions of the prairies are very dry as eompared 
with tho low humid baiiku of the Mississippi, but none of tho area traversed by tlie Santa Fe 
road at all deserves the name of desert, or is comparable in dryness and sterility with the 
ealEoned oo u ntry west of the moontains. A thick mat of grass covers the gronnd, which oonld 
sustain an inimonso amoont of nnimnl life, an accurate index of the qaantity of precipitated 
moisture. It sboold also be said that in the higher and drier parts of the plains, and there 
only, the stovams traversiug them flow through excavated canons. 

It will have been seen iu the sketch of the general structure of tho table lamln jriven in 
Chapter V, that tho plateau, now cut by tlio great eafions of the Colorado and its tributaries, 
had originally but a moderate descent from the base of the Rocky mouutiiius to the great bend 
of the Ckdorado, but near that point was a fiill of several thousand feet. Tbelbroeof a ronning 
stream is constantly expended in optaldiflliintr an cqnilibriom in all ]i:irfs of its dejirotit, and 
producing a uniform grade in its bod from mouth to source, and the Colorado, in tho lapse of 
agesi has done mnob towards the aocomplishment of its task, and has distribated the great ftll 
at the Blaok moantains akmg several hnndred mules of its coarse. 

OTbcrt'i.r" ^. III.' .ithcr RrologU teli «kM ksm S bmillg Lin tlilx kuIi'k'. t, | »'rtiH|i<< M ]«■ InpoilHlt IhiB IhlM died 

nUiw, but th<'y ri'i^iiix' more minute end estenrire olNerfatkm fur thtir aimiiK to iu>.vlyws. 

llicKc an?, Antt, (he indlcatioiis that the oonntiy lying lietwoen iiw Rorky Mo>intAiiu> nii<l llu- Mii«(ii)iil|i]>l hax iKviipiiil n Ihvkt 
levi'l, urul has boat oftener and longer lobaieqpid daring the Tertiaiy and Vott Tntiarjr agm, than tho higbot platcan west 
of the Rio Oimnde. 

WiUumt npmOng tho tacta -miOA teaeh tfala, lilm thqr have been enmnMated In tbe praoeedlas fegee, we ainr mj that 
■nch a eandarioa b apperentljr inevlMto feon fliem. 

Tlie effect of the sabmerKfnoo of tbii ngiea by fresh or anlt wnttrr wooUt no'vxmrlly W, not only to foriiid a]1 eroelon, lint 
to dcpodt MMlimcnU. by wbirh furmer foeqnalltliK would )w. to a rli^ri<o at Irtuit. filled up and cflacctl, and tho Buriaoo made 

HXlliK>tJj IUhI rVLtl. 

'lliv second fiict in thle category i*, that a large part of the pnurio ooimtry has bcx-n swept by drift currenli, or drift agenti, 
what«vi-r ilidr DatoN^ and lythilrstMaBttisnitfcBbaveteMbwid^yaBdiiiillbnBly 
with the <Uru. 

Wast cT Ite Bio Onnte 4te dM aota bM BMW 1m in cvMsMgn. M Ite snrfon «r Am 
Bms of drafangtt. 

Snitei; the Tertiary period that rcfion wu, m a wliote, clentod abore the m and only loenllr covered by ftwh irnler 

Inlii-,. ^iij v (h.- 'IVitiiiry . li it li.if. u;.|i:ii. ritly uIwuvn (:i !.| Us pn-M iit rliiinu-t«T : a hiRb plateau, perhaps tin- liif;lii>*t of 
t^jual una in 1U>' »iirl<l -. pmUilily Uk- i'l>ti.«t portion of Uie tatrUi'ii present eurfnce, at least one that haa longvHt exhibited its 

pnacnt conitiiiuiu ; one tiiat has \vva longest ffipoaad to ths i-^-mmm ^ a^aoti now ta acMaa, and tarn hearing (be Boat 
deeply biaarilied reooide of their power. 
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Tbia wtO acoonot ibr the profoond depth of its exoavation, or, in other worda, for the great 

relative height of the sidOB of its trough. Wliy tlioae sides are so often perpendicular, presenting 
mnnil faces a mile in height^ and why they are not the gentle alopes of broad and fertile valleysi 
has been explained by roforonco to the facts that very little moiatare to die form of rain faUa 
on that aarfoce; almost no vegetation is there to aid in suftening the aavago scenery, but the 
flow of water from the distant mountains, cnnstnnt and cojiiouH, ever npcndrJ its enerfry in 
wearing away the rock beneath it in long and narrow iinea. The walls on cither side of the 
deepening beds of the atreana, when bejrood th^ inflnenoe, snflbr little ohaoge, but ataad aa 
inonnmonts on which are written the history of countless agef. 

The picture presented by the "Plains" east of the mountains where we crossed them is 
qnite a oontraat to this. The fall from the baaea of the Bodcy monntaina to the aea level ia 
Bpread over twice the distance, and distributed along a slope so gentle that its descent is 
inTiaible to the eye, and it seems in all directiona leveL AU that slope is at least moderately 
irell watered, and near the Mississippi, where the efOiiTe action would have left its most con- 
apicuoufl marks, copiinis rains have washed them all away or stripped them of all character. 

It nhould be borue in mind that this doHcription i-< (inly applied and is only applicaLde to 
that part of the prairies bordering the Santa Fe road. Both north and south of that line, though 
ateonaideFable diatancea from it, we might find regione'more Hke, in thmr phyaioal aqwcta, 

geological structure and climnto, to the western pmtion of the table lands. 

North of the Platte is a wide area much more dry and sterile than that adjacent to our roate. 
The enrface ia not aa high nor aa level aa the plateau travereed by the Colorado, and the faU of 
the stroam is less rapid. Great cnfioiiH are consequently not found there. CaHons of smaller 
size are not tincommou, and the banks of the stream generally present more abrupt faces than 
thoae on onr Tonte. 

South of the Santa F< road the Hano Ettaoado (judging from the descriptions we have of it) 
aeems to reproduce, on a amaller scale, the Rccnery of the tablcdands of the Colorado. The 
fllimate of the Liano ia yvtj dry, and as its surface has an average elevation of nearly 4,000 
feet, the fidi of ita draining atreams ia very rapid; eonae<{aently, tbeir diannelaare deeply 
cot and bounded by preoipitonB banks. 

The contrast of phyiical ftatnrea presented by the plains east and west of the mountains ia 
not of merely abatraet intereet. It involvea all the economieal diffBrraoea between a nearly 
uninhabitable desert and perhaps the best agricultural region on the continent. To the 
geologiat, the change from waat to east is not so pleasant Instead of the everywhere abound- 
ing ezposnres of the strat a aa frequent and complete as though made expressly to facilitate 
hia investigations — he here finds an unbroken sheet of soil, covering the underlying rocka as 
completely as the integuments cover the bones of a well-fed animal. The harder strata may 
occasionally bo seen in the banks of the streams, but even there the softer intervals are repre- 
aented by amootb and graaay abpea. mrom this oaoae the determination of the detaila of the 
geological structure becomes a matter of extreme difficulty, and on the march one can hardly 
hope to do more tiian make a skeleton aketch of the formations over which he passes, and 
wUob for many miles may be concealed from hia view. Fortunately the to«^ fbundatioDa of 
the plains have never been broken up, and the regularity in the succession of the strata gives 
to the necessarily interrupted obeervations along a sii^le line of travel a value they would not 
otberwiae bave. Made under aoch dreumatanoea, the aubjoined aketch of the geology of the 
Santa F6 road must be brief and imperfect, leaving much blank space to be filled by fature 
observations, and embracing views in regard to the superficial extent, thickness, and sub- 
dil^aions of formations which are only provisional, and liable to modiOcatiou by the discovery 
of new bets. 
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BANTA f£ TO LAS YBGAS. 

The attitade of Santa FS is 6,846* feet; and for aome miles after leaving the city we con- 
tinued (o nsreiKl, till wc roarhed the summit of tlic pass over llio first of the lines of clcvntion 
iatervening between the valley of the Rio Graode and the "Plaios." The axis of this range 
is gnmitte, and firom Santa Vi, to and beyond Bock Corral— omr first camp— we had the red 

granite, already spoken of, constantly in eight. 

On the flank of this great granitic mass the stratified rocks of its western slope reappear, much 
distorlied, but very fully exposed. At the base of the series, as on the Sandia mountain, is 
the CarboniferouB limestone, but here uenerally covared and concealed by the more recent 
strata. Above tlie limestone are the saliferous sandstones and vnriiTrutod marls, of ^^hicl^ 
splendid sections are exposed in Apache cuiiou. These strata are uiucli disturbed, but other- 
wise aaohaBged. 

The base of the cliiTs in the caflon is composed of the red and green foliated sandstoneK and 
shales, the upper portion of the Saliferous group. They here present precisely the same ap- 
pearance as at Camp 101, In the Navi^o country, Sheep spring, Ae. Above these are the 
white and red calcareoos sandstones ct the Uarl aezies, of which a thickness of perhaps 500 feet 
is visible. 

These latter strata show marked differences from their equivalents in the ooaotry west of 
the Rio Grande. The variegated marla so conjipiruLiuH further west, and wliich, with bands of 
msigneyian limestone, form the liiiue nf the series, are here entirely wanting, or so motliliLd as 
not to be recognisable. The only representatives of the group ot rocks are, in this vicinity, 
the red and white calcareoos sandstones, or indaratsd marls, which in the Navajo oonntry 

form its upper half. This chancre is a progressive one, as will be seen by reference to the pro- 
ceding pages; and even progressive, both east and west, from a centre on the meridian of the 
Ifoqni villages. In the valley of the Little Colorado, in that longitude, the greater part of 
the interval between the saliferous sandstones and the Cretaceous rocks is filled with thin bods 
of highly colored marls and bauds of magnesiao limestone; west of that pointy in the Fainted 
Desert, the same interval is filled with thicker and more indurated strata, thongh otherwise 
similar. In coming eastward toward the Rio Grande wo observed the variegated marls with 
bands of dolomite and silicificd wood, a locally well-marked subdivision of the series, becoming 
less and less conspicuous, until here in Apache cailon they are entirely wanting. As the aggre- 
gate thickness of the Marl series is at tho same time considerably lenoied, it might be sup- 
posed that its lower division was simply thinning out, but a converse change was noticed in 
the more massive portions of the series running parallel with this. The indurated marls or 
calcareous sandstones of the Moqoi sections (Csmps 91 and 92) increase in thickneae and 
solidity toward tlie east, until at Fort Defiance, Laguna, <tc., they quite overshadow the dimin- 
ishing marls. We may therefore, infer that this change is one of converaiou as well as elimina- 
tion; and it presents another diflSealty in the way of an attempt to draw, without more fiMsilsi 
division lines between different portions of the Marl series. 

On the banks of the Pecos extensive erosions have laid bare all the strata from the Carbon- 
iferous to the Cretaceous formation. The section from the summit of the mesa near Pecos vil- 
hige to the bed of the stream is as fellows: 

Oretaceout. 

1. Yellowish white sandstone. 

o fuMirjr-, KwniiMMUiM. 1B4S, f. 31. 

14 1. 
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MMterim. 

8. Bed, white, and green tandatoiiei, end ihalei. 

3. Soft white cb1& MinrKturif. 

4. Soft red calo. wndBtoue. 

5. Bed «od white MiidktoaeB and sbalee wttli gypatUD. 

8idiferoii§ group. 

6. Bed aod green sandstone*, oooglomeratea and ahalee. 

7. Limeetonea with heda of ahale and Madatone^ 

I had no means of measuring tlio interval between the surface of the Carboniferous limestone 
fuid the summit of tho Mnrl Hcricji, but jinigod it to bo ronsidernbly less than 2,000 feet. Mr. 
Alarcou estimatcii the thicivueeij of his Triassic rocks (vuricgatcd marls and red sandstones) on 
the Sandia mountain at from "4, 000 to 6,000 feet, " a difference at loealitiea hnt fifty milea apart, 

whi'-li, if it n ally exints, is (jiiitt- Burjirisiu^-. 

The limestone at Pecos is highly fossiliferoos, and has often been referred to in the preceding 
pagee. Ita foaBila are nearly all ccnnnioo in the coal neoBDree of Kaooaa and MiaMori, of which 
this deposit is undoubtoilly the geological equivalent. It ia called by Mr. Marcon the Lower 
Carboniferous or mountain limestone, and it ia barely possible some portions of it may repre-> 
aent the period of deposition of the Lower Oarbonifennia atrata of the Miasissippi valley, but aa 
yet wo have no proof of it. On the contrary, all the fossils it has yielded, Productua semire- 
ticuhif"''. /'. Jirxjersi Splriyera nohtiUia, llhynomeUa Eocky mooUoMy etc., etc, are in North 
America characteristic of the coal measures. 

Uoog tte Peooe, from Feooa village to Sea Joa<, the aaliforova nndatonei and ahalea fimn the 
hotton of the valley over which the roii 1 puH^r^ ^vhile the a^jaoeot hilla are conpoaed of th« 
Harl aeries and capped with Cretaceous sandstones. 

At Ojo Temal an arch of the atrata has hronght the Oarboniferona limeatone within reaoh of . 
the powerful erosive action which has scooped oat tho valley, and for a short interval it forma 
the surface rock. The overlying strata here form picturesque mesa walla and iaolated bntte% 
of which the height, according to our estimate, is about 1,500 feet 

From Ojo Vernal to Laa Vegaa we had cont<tiiiitly in view the atrata incloded in the section 
at Pecos. Thoy become more and more disturbed, however, and, within five miU s of Laa 
Yegas, are broken through by a mass of protruded granite. Along this line of upheaval the 
order of aveceiaion of the atrata ia very rnneh obaenred, and in paaaiog it we mitered an «i* 

tirely new eroloi^iral field. The Carboniferous lirneftone here tsinks below the surface, and 
does not appear again on our route for more than six hundred miles ; with it also sink our old 
frieoda the Tariegated mark and Baliferoae aandatonee, and of theae our farewell waa final ; for, 
although they were immediately beneath our feet thnnq;h BMrfe thaB one day** march in East- 
ern Kansas, they do not rise above the soil and grass, and were not recognized. Even the 
Lower Cretaceous sandstones, the summit rock of the highlands bordering our route west of 
Las Vegas, here fbr a time diaappear, aod the aorfiwe kit naay milea ia exdnaiTely oocvpied 
by Upper Cretaceous rocks. 

These were first noticed some ten miles west of Las Vegas ; thence to the vicinity of the 
More thej appear whererer the aarfaee of the prairiea ia broken. They conairt of greeniah 
brown or pray shales, and compact, blue, argillaceous limestones. The shales include thin 
arenaceous bands, containing fragments of ahella of boceramua, which at first sight resemble 
flah Bcaha. The limeatone ia Tery homogeneooa and compact, bnt nanally in tiiin layers ; 
though <)llite dark internally, it weathers white, and exposed surfaces of it in the distance 
appear aa white aa chalk. We fonod theae atrata nnch better displayed farther eaatward, bnt 
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even here thejr ttbibit ehamoten nflBdent to dutto^ith them firom any rodn we bad beforo 

met with. 

It will lic remembered that I have BUggeeted that the high white mcnSMll DOrth of tb.6 
iloqui villages is composed of thlt- .series of Upper CretaccouB strata. 

LAS VEGAS TO THE CIMARRON. 

Throaghoat the entire interval of two hundred miles between Las Vegas and the crossing of 
tbe OimaiTon, witb tbe ezoeptUm of ooomIoimI sbeeto or mmea of trap, and a ana]! basin of 
fresh water Tertiary strata, the only rocks seen belonp to tlio Cretaceous formation. In this 
region the streams are generally more or less canoned, and the expoanrea of the nnderlyiog 
rodn are freqnent and fbD, showing that boneatii the more modem nnteriala an unbroken sheet 
of Cretaceous strata oocnpies a bolt of this width. We shall see hereafter that the crosaing of 
tlie Cimftrron i» by no menns the eastern limit fif tlii? formntion, but flint, except when covered 
by Tertiary beds, it extends lull two hundred mUc8 further eastward. The exact outlines of 
the great area oeenpied hj rodm of tbia age are not yet known, bot from the obaervation of 
the Canadian geologist-s on the Assinaboin, Dr. Hayden on the Upper Mi?=ouri, Captains Ptans- 
bnry and Fremont on the Platte, of Drs. Bocmer and Sbumard in Texas, of myself on the 
Santa W road, Aa, Ae., it ia apparent that they oeonpy a burger space within the territory of 
the United States than those of any other firmation, and at least 500,000 siqnare miles of ear- 
faoe. I am aware that Mr. Marcon hm represented tbe greater part of the country lying 
between tbe Missiasippi and the Rocky monntaina as covered with Joraasio and Triaasio rocks, 
and has so colored bia map. In regard to the accum v of this conclusion in other regions than 
thoBe traversed by our party I will not venture to decide, but in reference to the geology of 
onr route he is certainly far from right. He has divided the country between Las Vegas and 
the great bend of the ArlKanaaa about equally between tbe two formations I have mentioned, 
while in fact not a sinfjle outcrop of either exists on our ronte tbrouprhont all that interval, the 
entire distance (450 miles) being taken up by Cretaceous and Tertiary strata. 

On the More and about Fort Union tbe anrfboe rooka are eoarae finable aaodatonaa of Lower 
Cretaceous age, apparently tbe eijtiivsdents of those of the Moqui villap-es, Ac, bot here tiqged 
with red ; a change already referred to, and which is more marked further east. 

StraUMi dieeta and bottes of trap are eonspicuons featnree in the acenery, not only of tbia 
vicinity, but of all the prairie country adjacent to the Raton mountains. These mountains seem 
to form a great volcanic focus, similar in many respecta to tboae of San Francisco and San 
Mateo ; many of the summits showing the peculiar ontfinea and colors of trappean rocks, and 
the long lines of trap mesas filling the hurizuu in that direction. Like those before described, 
the Katon yoleanoes liJid innumeralde suViordiiiato vent.s scattered over nil the adjacent region, 
from which the flow of lava was, in part, subsequent to the erosion of the beds of many of the 
preaent atreama ; for, aa in inatnoeee hefom dted, tbe melted lava, obeying the htwa that 
govern the flow of water, has fUUowed the Unea of drainage^ and diapoaseaaed aome of theae 
streams of their beds. 

On the banka of tbe Ooat6 the Upper Cretaoeona atrata agdn make their appearance and 

form the hills between the valleys of that stream and tlic Red Fork of the Canadian. 

Tbe banks of the latter, at the oroaaing and nearer tbe mouth of the Ocati, afford the best 
view of tbe Upper Cretaoeona aeriea obtained on onr route. Hie coarae, reddiah-yellow aand- 
atonea (Lower Cretaceous) form the trough in which it flows from the croesing and the walls of 
the caHon below. Upon this rests the scries of shales and limestones which I have called 
Upper Cretaceous, forming precipitous blufl's near the stream and bills which rise toward the 
•aat to the height of 600 fbet. The ezpoaores of the atrata oompoahig tin- Mimndta of these 
is less satisfactory tluiti fit their baaea, but it waa eaqr to peroeive that no narked 
ohangn occars from top to bottom. 
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TIm grvMi and gray tbalM wbieb immediately overlie the sandatoiies an nearly bomogeneoiu 

for no or 10 feet, when thin bands of bitUDiinous fihnly limcHtono bopin to be introduced. 
Thwe contiuue tu increase iu number and thicknesa till, about 100 feet above Uie baae, they 
entirely replace the shales. From thia point to the amnmit of the aeriea alteroationB of both 
recar, but the limestoncH predoininato. 

The foesilfl of the shales are Tery fragmentary and imperfect, but those of the limestones are 
nnmoroos and well preserved. At the croasing of the Caaadian the moat abundant fiiHil ii 
tbc well known JiuMeroiniicjpfvUeaiafMiii^ (L m/ytiloideB,} ao common in the Oretaoaona rocka of 
both America and Europe. 

This occurs in sach numbers that its flattened valves quite cover the surfaces of some of the 
atrata. On the Upper Ifosonri thia qiedea of JhoemMMW ia feond in the Middle and Upfier 
Crotaroous rockt<, forming Nos. Ill and IV of Meek and Haydcn's Nebraska section. Tlii« 
oouhrms the conclusion, drawn from their own fossils^ in reference to the relative age of the 
aaadatonea and ahalea of the Cretaoeooa meaa at the Moqni Tillagea, yim : that they are the 
equivalents of Nos. I and II of Meek and Hayden's section. 

In New Mexico I was unable to draw any satisfactory line of separation between the different 
portions of what I hare called Lower Cretaeeotu strata, nor are the upper membera of thia great 
formation autliciently developud on our route to be susceptible of inteOigiUe inbdivision. I 
havt, therefore, made of the Crotaceons rocks two great pronps, upper and lower, which are 
readily distiuguishable both by their lithological characters and fossils. This classification is 
not advvaeed aa any anbatitnle for a diffemt one adopted elaewher«, hiA merely aa an enpraa- 
aionof the stratigrnpliiciil flovelopinent of the Cretaceous formation ulnnp our line of survey. 
Heaara. Meek and Uayden have apparently found in their subdivisions of the strata of this 
epoch in Nebraska tangible and diatinctiTe ebaraetera, yet, aa we have seen, it ia probable 
some of tlicra have only a local value. 

B4iside the fossils already mentioned, I found in the limestones at the croasing of Bed Fork 
of t!ie Canadian a small Area, a Gryphcea, and fish teeth, all too imperfect for accurate deter* 
miniition. 

TIic section here exposed is peculiarly interesting, as it includes w> much of both groups of 
Cretaceous rocks and their point of junction. As it is directly on the line of the great Santa 
F< road, it ia to be hoped that it will be nMMre eareftilly examined by thoae who have more 
time at command, and a larger collection of fosails made than I obtained. 

from Bed Fork to Point of Bocks we were constantly upon the Upper Cretaceous forma- 
tion, here OMnposing high and rounded hilla. "Pdnt of Boeka" is a bald headland of trap^ 
the terminus of a lava flood poured from a neighboring duster of volcanic mountidna, appa^ 
rently belonging to the Raton group. Its perpendicular faces arc the result of erooion, and 
show how much the aspect of this region has been modified by aqueous agency. 

From ''Point of Rocks" to the Cinmrron the surface rock is generally the Lower Gretaoeons 
sandstone, though in some localitira a sheet of trap overlies and conceal^' it. 

On the left bank of Cottonwood creek a limited area is occupied by strata of nearly white 
tniiMMOos limestones, probably of fireah water origin, and an ooUier of the great Tertiary baun 

of the Arkansas. At the crossing of McNees's creek an expo.«ed .surface of soft CretaceOtM 
sandstone is covered with the names of travellers who have stopped there. At Cedar Spriqg, 
Gold Spring, Upper Oimarroo Spring, "Hole in the Bock," Ae., as well as at many inter* 
vening points, die same atratom is eaqioaod. 



In travoraing this interval (200 miles) we followed down the valley of the Oimarron three 

days, then crossed the "Jornada" to the Arkansas, which we descended to the "Pry Road," 
and then crossed by way of the Crow creeks to Pawnee Fork. In this part of our route we 
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were constantly pasBicg over rodki which are nearly ae aoft and homogeneoin aathe variegated 
marls of the Painted Desert, bat Hnvf have been affected by the erosive action they have Buf- 
fore<l in a strikitifrly difTercnt manner. Instead of vertical sections of many hundred feet in 
height oevor absent from our sight, here were rounded hilU and broad valleys, of which the 
tnoofli and gftmf dopes revealed notbiag of their iwikf ftame-work. Ooearionaily along the 

Cimarrnn the harder Cretaceous rocks break thronph tht? inoiiotoiioUH surface; but, a.^ide 
from that, the views we had of the geological formation are comparatively few and superficial. 
Wherever seen, however, with the eKceptions alreedj mode, we found the rahitratn to have » 
common character; and oar obeervationa woldd iixUoate the prevalence of rooksofooo geological 
age over all tbia intervaL 

Theae are aoft, wliite fineetonea, either taiaoeoiis and c oncr e tionary, or fine and chalky. 
They are generally in their beds, bat in some instances are masrive and aomewhat candy. So 
fiur as ob8er>'ed, these contained no fossils in the localities where we examined them. 

Till these strata can be more carefully studied, and fossils found in tbem, any conclusion in 
reference to their age must be liable to error. There ia, however, little donbt in my own mind 
that they are Tertiary, and continuous witli, or equivalent to, Tertiary strata whirh have been 
identified aa sach at variona points north and west of this crossing of the Arkansas. They 
net i^cn the Oretacecus rochs, generally on the Lower Cretaoeoaaaaiidafaniee, and maybe por- 
tiOM of the same formatinn: but their aspect is nither tb;if of fresh-water deposits, and unlike 
•ay Orataoeoaa strata which have come under my observation in any country. Their lithologicai 
charaetera are predaely tlioae of the Tertiaiy rocka of Nehraaka, ao fully explored by Dr. 
Hayden, as well as of the strata noticed in the descriptions of the geology of the Moqni 
country. I am also inclined to class with tbem the white tnfaceons limestones of the Bio 
Grande valley. The conjecture that they are Tertiary is strengthened by the fact that Tertiary 
fosaOa were found by Colonel Emory (op. cit., p. 12) a little higher up the Arkansas than 
whern wo crossed it, in strata of somewhat similar character. I think it highly probable that 
future explorations will not only prove the urea between the crossing of the Cimarron and 
Pawnee Vork to be part of a great Tertiary baun, but show that it stretches far away to tho 
north, approaching, if not joining, tho basin of White river. The high table-land.s which scp- 
arate the valleys of the tributaries of the Arkansas are portions of a once continuous plateau 
wUdi oooapied dl ihb region. The ami is good, and they are covered by a thick mat of moat 

nutritinua pri-^s, (Buffalo grass, Sederia darfytoides.) but tlio amount of rain wliich falls here is 
too small to admit of cropping the ground. The bottom lauds of the Arkansas may, however, 
1>e Bncoeasinlly cnltivated. Containing these diflforanfc ■arfooes^ this region ia peculiarly 
adapted to grazing, and will doubtless soon be covered with domestioated ikoka and herds in 
plaoe of the bands of bufialo which now roam over it. 

PAWNEE PORK TO COUNCIL GBOYB. 

Crefareous formation. — As we descended from tho high divide crossed by the ''dry VOetf ' 
we left the Tertiary limeetones behind us, and on the banks of Pawnee Fork came again into 
41m red£sh*ye11ow CretaeMot saodstones which we had last seen on the Upper Cimarron. 
They are best exposed on the banks of Pawnee Fork, a few miles further east We could 
not determine with accuracy the easterm limits of this formation, as after passing Pawnee rock 
the underlying strata are entirely concealed for many miles. It is probable, however, that it 
does not reach beyond Walnut creek, for the consistence of the rock which repreoents ii is 
such that it would bo likely to makt' its appearance above tho surface did it exist there. 

The sandstone composing Pawnee rock is reddish-brown in color, soft and coarse, much like 
that forming the base of the Cretaceons system at Smoky Hill, (dxty mites northeast^} from 
whidi Messrs. Meek and Ebyden have obtained a very interesting snite of iUigiospeim*diooly« 
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ImloiioaB leBTM, indading M the geoera, and one or more tpeeiet fiNmd in tlie cretaoeoofl Mad- 

itoiiee at the Moqni villasrcs. 

East of Pawnee rock we saw do rock in place till we approached the Little Arkansas, and 
even then the exposures are ezoeedingly meagre and mwatiiftetoiy. The rarfaoe is entirely 
nnbrokon, and the soil eomewluit sandy and red, especially between Wabnit and Cow creekSi 
about Plum buttcs. I have supposed that beneuth the siirfnco were here conrralcil the varie- 
gated marl eeriefl, and the equivalents of the red sandt^toues of the Little Colorudo; but in what 
force and eshibitiog what eharaetera can only be ooojeetBredi The impraetksability oi maUag 
n direct comparison between the eastern and wci^tern outcrops of these strata was a source of 
extreme regret to me, but it was impossible to accomplish it without the time and means at 
oonimand. From thA section given by Ifesars. lleek and Ha]rden of the atnrta interreniDg 
between the Cretaceous and Carboniferous formation in parts of Kansas just north of the 
localities in qoestioD, it is evident that there is not a perfect correspondence with those filling 
tbat interral id New Maadoo. 

From the Little Arkauaa to Council Qrove we were occasionally able to obtain lolBe inti* 
mation of the nature of the underlying rocks, or, at lesist. of the harder ones. These are 
light-yellow, or gray calcareous sandstones, with gypsum, and cream-colored, yellow, and blue 
nagnesien limeatooee; ft gronp quite diffinent, in maay leapecta, from any radm fennd west 

of the Rio Grande, 

They have been careflilly studied in this vicinity by Messrs. Meek and Uayden, and have 
afforded them the first oonehisive evidence of the existence on the American continent of 

representatives of the I'crmian rocks nf Europe. On Turkey crook are cxpoRcd a few feet of 
yellowish arenaceoos limestone, containing gypsum and layers of carbonate and sulphate of 
lime, which were evidently deposited on a sarfaoe fiisared by a net-work of craoki. These 
layers are now covered with, or composed of, a series of ■agolsr OOUs, fiirmed by the SlMSto* 
mosing plates which once filled the cracks referred to. 

On the banks of Cottonwood creek a cream-colored magnesian limestone was noticed, which 
is Icnown to be Permian, but whidi yielded me no fossils. From HoMrs. Meek and Hayden I 
learn that it is hiirlily fnHsilif>-rt(ii-< nf no proat distance frnm the crossing, containing various 
Plsnnian fossils, such as MotvotU Uawni, Myalina peratienuata, Ji<tkemUia jaarva, Ac, good 
speeiDeBs of which I reoeived from these gentlemen, and have placed in the oollectioas of tiw 
SOrvey. 

At Diamond Spring a limestone is quite fully exposed, having been extensively quarried to 
form the corral. It is bluish-gray in color and more compact than those noticed on Ootton« 
wood creek and the Little Arkansas. It contains no fossils, that I could discover, at the 
spring, but Mr. Meek found a few fossils somewhere in the vicinity* which prove itto lie st the 

base of the Permian, or summit of the Carbonil'erou.-* scries. 



Passing Council Grove we left behind us all the undoubted Permian rocks, and after an 
interval of some miles of debatable ground, occupied by strata of intermediate age, wo come 
upon those of pnrely Oarboniferoos (^aneter, whieh oontinoe thence, without intermption, to 
FcHTt Leavenworth. 

The geological structure of this portion of our route is so simple and so well known that but 
little need be said of it. The Carboniferom formation, as here developed, when compared with 

its equivalents cast of the Mis-sissippi, slinws great lithologioal difrorencos, though containing 
in abundance many fossils which are characteristic of the Coal measures in Illinois, Ohio, and 
Pennsylvania; sneh as Prmtvehu iemhetitndafiM, Spinfer eamratiu, SpiriferUntatut, Spirigera 
Bubtilila, &c., &c. With these, however, arc others which I have never met with in the 
Alleghany coal lielda, FutOitm qflindrica, Productvt spiendena, Bjpirjfer pUnuhmutexa, Spir^er 
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iemipHeatOt Ac The Fumliiuu are a very marked fontare of the fauna of all parts of the ooai 
measarM of Kaoms wlnoll I exnrnine<]. They are > almmUtnt in some layers of limestone m 
to compose the [rreiiter part of their aiibstaiK'O. Tho litl)lJl<>^ril'nI chariu terfj which I have 
referred to an cuutrusling with those of oualeru Coul utousurc rock:i, coueist luaiuly iu the eub- 
■titatioD of catcarsons beds fbr the akalea, aaadstones, ooal aaaoa, fire obya, Ao., which fonn 
the productive Coal measures on the Ohio. The coarse and masEiive sandetoues. so conspiruous 
in the Coal series east of the Mississippi, are here almost entirely wanting, being replaced by 
altenmtioiM of limettone with fine aif^lkoeona shales or indurated days. 

The coal seams are few and thin, and the coal plants, ao abundant in the Alleghany coal- 
fieldsi are almost entirely absent. Workable beds of coal oocnr, however, at several points 
on oax rou te a s near Bnrltngaine and on the Ddnrare reservation. The Burlingame coal 
is of fair quality, and is mined to some extent for the supply of tho country for many uiilea 
around. Like all the coals of Kansas whioh I saw, it is leas hard, bright and pore, than that 
of Ohio and Peuusylvauia. 

Though eompanitiyely rare, foasfl planta are not entirely wanting in Kansas, as I fixuid near 
Eaaton, on the banks of the Stranger, gray shales lying between beds of FusUina limestone, 
and containing large numbers of fironds of the world-wide coal plant, Neuropteris jiexvma. No 
other genos or species was found with it. 

In our progress eastward from Council Grove to St. Louis, Missouri, I noticed a gradual 
change in the character of the Ooal measare rocks — to which reference has before been made — 
▼is: a diminntion of tho number and thiekneis of Ihe limestone beds, and a oorreaponding 
ineraaae in the relativ* inqiortance of the arenaceous layers and in the coal strata. 

As far as Fort Leavenworth the limestones predominate, showing the prevalence of marine 
conditions over this region throughout the greater part of the time included in the Carbon* 
iferons era. Between the limestone strata there are, however, many beds cf carbonaeeoaa 

matter and transported sediments — ^shalca and clays — which indicate that with the periods of 
sobnMrgence, alternated shorter intervals of emergence, and those in which littoral deposits 
were made. 

Near Santa in Now Mexico, we saw the first evidcncoB of oscillations of level, which 
brought the sea bottom to the surface. Further west and south the waves of an open ocean 
ToUad without impediment or intenruptioB thraugh the ages of the Carboniferous epoch — 
from beginning to end. Near Santa in Northern Tesas, Ae., temporary islands projected 
above the ocean's surface, and gave support to a vigorous growth of laud plants. Doubtless 
contemporaneous with those islands wore many others— now buried beneath the later Cretaceous 
and Tertiary strata — which once dotted the sea bordering the mdnland shore. 

With the oscillations of level here so plainly indicated, the continentHl shore lino mnst have • 
advanced and receded, nut once, but many times, from northern Iowa, where the palawasoic 
rodcB have never been covered by Carboniferous strata, tb and beyond the Arkansss. 

Since the preceding pages were 'vritten, Messrs. ifeok and Ilayden have published n synop- 
sis of the observations made on their recent geological excursion into central Kansas. Among 
their valuable notes vt given a section of sll the strata observed from the Cretaceous down into 
the Carboniferous series. This section is principally drawn from exposures near our route, 
just where, immediately on our line of observation, the geological structure was least apparent 
and yet most interesting. Hence it will supply iu part the deficiencies of my notes for making 
a comparison between tho eastern and wostern ontorops of the strata fiUiqg tiia interval 
between the Cretaceous and Carboniferous formations. 

The bearing which this section has on all that has been said iu this report of the geology of 
the country between the Little Goloiado and Sao Grande it so direct and important that I 
take the liberty of repeating it here* 
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O t mr al JcdMrn qf tka rceka ^ KantoB valley from the Cretaoeom domt, mnulo imchtde fortiom ^ 

the Upper Coal measures. 

1. Red, browD, and jc-llowiah, rathor coarse-grained sandstoDO, oft«n obliquely 

laminated, and oontaining many feimginom concretiona ; aim, fowil wood and 
many leaves of diootyledonouB trees, Bomo of which belong to existing gen- 
era, and otbera to genera peculiar to tbe Cretaceous epoch. Locality, tummit 
ff Smoky HUU flO 

2. Whitish, very fine-grained argillaoemu iandstone, mideriaid by blniih purple 

nisd at»h-colored clays. limalilij mmv r/.« pmYiling 15 

3. Long, gentle slope, with occaijiuuul outcropii of aah-colored red, blue, and whit- 

iah, more or leas hminated elaya, with tiiln beds of aandslOBe. £oeaIi^ mum 

as preceding, am! '.rti t^'liiuj (hum at peaces nearly or quite to the bluff's of Smoky 

Hill river; tbicknetia about 200 

4. Bed sandstone, witb some lajers of bard, light gray caioareonB ditto, and both 

containint; ferrugiuoufl coDcretions. Lr^alitij, hhijjn Smoky HiU river, five Ot 

MX miles above Grand Saline river. Probably local, thickneas seen about 15 

5. nniah, red, light-yellow, and gray clays, and soft daystones, with somettmea a 

jbw thin layers of magnesian lioicBtonc. In many places thoso clays have been 
traTersed in every direction by cracks, into which calcnrcnus and argillaceous 
matter have found their way, uud Hubsequcntiy become consolidated eo as to 
form thin seams of impure yellowish limestooei, whidi eroas and intorseet eadi 

other at every angle* The red clays are usually less distinctly ];ttniiinf ed. con- 
tain more arenaceoos matter, and often show ripple-marks on the surfaces. 
LoedUty, Utfffs ckng Bmoky BiR river, oftoee file nmM ff the Orand jSIuNm. • 60 
6> Light gray, ash-colored, and red clays, sometimes areiiarcouf , and often trav- 
ersed by cracks, filled with calcareous matter as in the bod above — altematiDg 
with thin layers and aeumi of gypsnm. Zooality, near moulh </ Bmoky SiB 
river •••• 40 

7. Bather compact amorphou;; white gypsnm, with near the base disseminated 

crystals, dark colored ditto. Locality same as last 44to6 

8. Alternations of aah-oolored, more or lees arenaceous days, with tiiin beds and 

scaniH of irypsuin iibove; towards lower j urt, tliiii layers of claystone, and at 

some places soft maguesian limestone. Locality tame us last 50 

0. Bouph con^omerated mass, eompoeed of fragments magnesian limestone and 
aandstoDC, with sometimes a few qnart/^ pebbles, cemented by calcareoos and 
arenaoeoos matter ; variable io thickness and probably local. LoceH^, 
m>iith tide Snuihf MB river, leiC or ttedve miles hdow Solomm^ Seen-*.- 18 

10. Bluish, light gray, and red laminated clays, with scams and beds of yellowtsb 
mnjrnesiati liiuentoue, containing Monuds Hairiii, Mi/alina perattenuata, Pleuro^ 
phorus '/ aubcuneata, Ednumdia? Ccdhouni, Fecien uudt. and «£(piri^ra near S. 
tutmUa; also KatdSM eoosafHew, BakeueOia parva, Leda mMMo, Jakuu ro> 

tunilahi>i, and undetermined species of Bi'!h:nq,h<i!\^ MurdHtonitt, d'r. T.ocalitij, 
near Stnoky UiU, river, on high country south <jf' Fort Uiky^ as todi as on Cotton- 
wood creek' ••• ••••»• > •••• .... •• •••• .... .... . 00 

11. Light grayish and yellow magnesian limestone, in layers and beds sometimes 
altornating witb bluish and other colored clays, and contoiniug Solemya, a Sty- 
ttUna, near if. squamosa, Pleurophorus? eubcuneaJta, BakewMia parva, Pectai 
undt., and a Euompfudits near E. rugosus; also, a Spiriijera allied to S. subtUiia, 
but more gibbous, Orthisina umbraculum'.' 0. Shumardvana, (fv\ Locality, sum- 
mit qf the hUtt near Fort BOsy, cuul above tlun e; also seen on Cottonwood creek • 25 to 3o 
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12. Lig)it-gniyi«b yellow, rather grannlar magncfiian limostono, containing spines 
and plates of ^rchtfoctdaris; a few fragment* of small Crimid colunuih, Spiri/er 
rimilar to S. Unmtwi, but perliapB (ItBtinct ; also same SfKngtm seen in beds 
above, Ortkiximi ShnmaidiatM, 0. umbrwubim ? and PrwIurfitH Callionnuni'io 
Himu dintiiid horizon near aummit qf hSla in vicinily (/ Fori liiky; aUo aeeii oh 
Ootlmtoood creek 1lo8 

13. foft argillo-ralrarcou?; hcd, nppnrontly local. Krin^rr/^ FaJf-- 5 

14. Light-grayisb and yellowish magncsian limestone, uoniaining many ooBoretionii 
of flint; dso the aame Spirigera foond in beds above, and Prodndtu Nomoaiiy 
P. Cathonnianus, with Bisctna fntuilitunla and an undetermined Mmotit, Fort 

Siley and betoto; also at Kansas FalU and o» VottoBtcood creek • • 38 

15. Alternations of blaieb, yellowish and brown days, with a few thin seama of lime- 
stone. Fort BUey, Kanmi FaBa; alao Mow Fort XUejf, and on Ooitmwood 

creek 35 

16. Light-yellowish mttgncsiau limestone, containing /(m»i</(u markings, fragments 
of small Orimeid cohimnfl, Pcetai, ABorima, Sjpirigtrot OrtiUatna imiftraeiilinN? 
0. S/iii!H'tnh'fU(ii, Dlscina tcitiiilinml", <(■'•. L<nr>r 'jmrry at Fort Ittley, and at 

other ^aces above and bdoto Fort liUey, wi-ll «.« on Cottonwood creek 4 to— 

17. Alternations of bine, red, and light -gray chxys, with sometimes thin layers and 

Boams of magnenian limestone. Fort Riley 28 

18. Light-gray and whitish magnesian limestone, containing Sprigera^ Orthiatna 
wnbraculum? 0. Shvmardiana, Product us Calhounianua, AeoHthocladia Amtri' 
ctma, and undt. sp. Cyathocrinua. Lower part containing many concretions of 

flint. Fort Riley and on Coitonvxtnd creek. Whole thicknoss nbont 40 

19. Brown, green, and very light gray clays, alternating; contains near the upper 
part fragments of Orinoid columns, SjftuodaMit hiaerkUt, Spirigara, Fndmehit 

XoriOMxli, Cftmetes viurronntn, Orthisinn Sfiiimnrih'ana, Orlhisina wmArooiAMR, 

<£&, with teeth of Pelalodua AUeghnniensis. Fort Miley • 14 

90. Alternations of rathef thin layers light yeUowish magnesian limestone, and va- 
rious colored clays: the limestone Isjers eootaining Manolit, £^/aodadh Merv 

aUa, <6c. laoiUiti/ aame aa kut'* • • 33 

. 21. Slope; no radts seen. Below Fort BUey 25 

22. Whitisli, or very light-gray mugnesiaa limestone, rendered porous by cavities 
left by the weathering out uf numcrons FuxuHmr. Tliis i.s tin- liijrlif^il horizon 
at which any remains of Fusulina were met with. Some Jour mil/n below Fort 
BBeff, dtmg a ortek oa Ona aovA ride ef (Ae Xcmsns, owl offmetdBbif not more dbm 

ien feti 'ifxiv if 2 

23. Bluish, light-gray, and brown clays, with occasional layers of magnesian lime- 
stone. Oherndt* mmermidii, OrfAmna tnaAroeelani? Jfemrfti*, FwiUna, Ae, Tm 

vilh-s heloir Fort Riley • 35 

24. Hard, very light yellowiah-gray magnesian limestone, with FusuliHa, and spines 

of A r^kmeidaria. Forms a marked horixon near the aame heaHHy as last Q 

25. Slope, with occasional exposures*, thin layers of Fuxulina limestone, and seams 
of gray limestone containing Myalina, Monotia, Peden and fragments of Syno- 

dadia biaerialis. Near same locality as la^l • .' 36 

26. Light-gray argillaoeoos limestone, showing on weathered surfaces a somewhat 
laminated sfniofure; contains large spines of Arrhnnihirin. Netir OgdnCs Feny 

and Manhattan 9 

27. Oray limestone, often fragmentary, with nach clay above; lower part hard, 

and more or lct» cellular in middle. Loadity $mc as Jari. fi 

15 1. 
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28. NVhitisil I'luvH mid rlnystone.^. witfi a thia kQTcr of bard oompMt gmy lifnestone 

near the middle. Localily same as last 10 

29. Li^ht -greenish mdarated clays. Sameloedilg 3 

SO. Bard, lienvy bedded, white argillaceou Ume8t<»e, containing lfiMiol& and ,ifvi- 

ruin. Ogden Ferry, and belnir there 5 

31. Very thinly laminated dark-green fhalo. Three mile* marly east of Ogden 

Jerry, on McDotceU's rm J:: also at Maiiliattati, on tlie Kiuuaa • 1 

32. Liglit-greeiii^li atxl flejli-njlureil hurd argillaceous limestone, with Sjnn/tr cam- 
eraltts. This in tlio highest horizon ut wliich we Cuund this species. Same 
loealiliea'"* ♦ • 3 

33. Altorniitiniis of blniiih, green, and red more or les.-* calrarenti-i laminated clays, 
light gray limestonea and claystones, with Feden, Monolis and Iragmeutd of 
Crt'fiouf colnmns. Same looaHliet SO 

34. Alternations of bluish, purple^ and aKh-colon d calcareoas clays, parsing at places 
into L-laystoueH, and containing in a tbio bed, near the middle, Spirifer piano- 
cminxa, Spirigera suUilita, Prodactut spleniAma? Bh^coneBa tUa, <tc. Local- 

ily miiif as prtoeding 13 

35. Rlno, light-gray, and greeni-li < l:iys, with occasional harder seams and layers of 
claystoue and limestone, isamc lixxtlity 33 

36. Somewhat laminated claystone of light-gray color, with more or less calc spar 

near lower part. ^Innhattan 19 



37. Alternations of dark-gray and blue, soft decomposing argillaceous limestone, 
with dark laminated days, or soft shale, containing great quantities of .^miltiia 

Cj^indrica, F. i-ijJhrl , i< var. veiitriami, Pisctna MmkottBUieim.t, Chnl'tin, and 
fragments Cnnoids; al»o, Cltonetis Vcrnemliana, C. vmenmiia^ Prodwius sjilen- 
dem? Beftia Momtonti, Bhyncondla ula, Spirigera tMUUa, Sfiryer ocaneraius, 
S. jJiiiU'-voiivtsa, Eiumphuhts, near E. rugotut and £^ptodadia iiteriidit; aiao 



CIii(1<mIiis iHi iih udil'is. jAM'tility same as lout ^ ]g 

St). Soft biuidh ghalc, with yellow laminated aronaccoud seams below, contaitiiug 

Fneoidal markings. Samehadihf 25 

39. Two layers gray arrillt'-i alfMrrinis rock, separated by two feet of dark green 
and ash-colorcd clayH. The calcareous beds contain fragments of Crinoids, 
Chonetet*. and Myatina of nndt. species. Same beaUiff a* lai< 4| 

40. Lit^Iit-u'ieeninh, yellow, and gray clays and clayatones, extending dowo nearly 

to high-water mark of the Kansas, opposite the mouth of Blue river 27 



By comparing this section with those which I have before given of the rocks intermediate 
in age, between the Carboniferous and Cretaceous formations in Now Mexico, particularly tboee 
exposed on the Little Colorado*, it will be seen that the differences are very marked, and that 
from litliolugiral i liaractors it is itiipossilde lo work out the parallelism with any certainty. 

The sections given of the strata between the base uf the Cretaceous mesa at the Hoqui 
villages and the Carboniferons limestone west of the crossing of the yttle Colorado, p. 

■ ; that at Fort Defiance, p. ; at Agua Azul, p. : at Pecos village, p. , 

and at Ojo Vernal, all represent the same geological horizon, and yet how different in all snb- 
divisions and distails 1 

Those ficts will illnntrate the uncertainty of deductions made (rom lithological characters, 
and i«how the necessity for waiting the discovery of fossils in the almost fossilless rocks occupying 
the place uf the Permian, Triassic, and Jonmic fermatkma west of the Bio Qrandu, bcfont a 

(N'iMptor mi t4 tbb Rninrt. 
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parallelism can be established between them and the subdivisions of the group of strata to which 
they are generally eqaivalent on other parte <^thie continent. 

If tlieir tnitu'r;il coinpnsitinn ifl a wholly nnrclial^li' guide in poin}; from this side tn the othor 
of the Rio Ornude, how much more questionable are inferences drawn from it on opposite sides 
of the Atlantic! 

In the foregoing section of Messrs. Meek and ITayden it will be observed that the Carboniferous 
fossils of the lower members extend up, mingling with Permian forms, tu the ba«e of No 10. 
Here the last traces of that formatiou dirtappcar; aud No. 10 contains only foaaib which are 
regarded in Europe as cbaractcristic of the Permian rocks. Above No. 10 DO ibesils have been 
found below the sandstone (No. 1) 'A'hich forms the base of the Cretaceous series. 

The intermingling of Permian aud Carboniferous iu the strata of thissectiou is an interesting 
fact which has been remarked npon by Mesers. M. ft H. It ahowe pbunlj that no line of 

demarcation can be drawn between tho?e furmations in tlie west; that the perinds of ileposition 
of all these rocks were but parts of oue great epoch during which the same general physical 
conditionB prevailed. There werot doobtleas, marked local pecniiaritiee in the physical geography 
of different districts on the continent — peculiarities recorded in the discrepancies I have referred 
to between the eynchronouB deposits of the banks of the Kansas and Little Colorado — but the 
strata are entirely oooformable both with the older rocks below and the Cretaceous beds above. 

Throughoot this interval the general lithologicnl uniformity, in the many repetitions of the 
strata, evince greater stability, a longer period n!" freoinixical rest, than baa been indicated by 
the rocks of any other portion ol the globe which hiia yet been examined. 

Snch being the ease, we slian piobably kwk in vain for data whidi will pemii m hsn to 
dran the lines which separate formations in Other coontries — or rather in books sharply throogh 
the geological column. 

Geological classification is eTSiywhere to some extent a conventionality, being without precise 

counterpart in nature; bnt on the great plateau west of the Mississippi linos of division between 
the different formations ekewhere (see p. 69; are not to be discovered; and the effort 
to apply rigidly to the rocks of that region the classification adopted in other conntrios will be 
bnt partially successful; this difhculty is felt by Meek and Hayden in attempting to define the 
limit between the Carboniferous and Permian rocks of Kansas. 

In Europe the line of demarcation is not very apparent; in Kansas it does nut exist. If 
compelled to draw that line, holrever, it shoold doabtteas be done, as they soggest^ at the base 
of No. 10, where the last ves^e of the fiuma of the lower and more important formations 
disappear. 
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Abohaocidaiiib Lovoiapnoa, (n. tp.) 

Iteto I, flgi. 1 and 1« 

Interambulacral plates unknown. f|>iiies oloiij^nte, fn-^iform, '2}j to 3J inches In len^tli, 
acute, with a cylindrical section ut all points; ^urfuco smooth, or very tiueljr and loDgitudinuliy 
■triated. The ring at the base of the epine ia small, alightly crenidated, and in my specimens 
encirclcH it at right angles to its axis; a character which, however, jimhahly varies with the 
position of the spine. Below the ring the diameter of tlie base rapidly contracts, forming the 
firntmn of a cone, of which the sarface is concare. At die lower eztiwiiify of the spine a 
shoulder is cnt in this cone, bv which the diameter of the articalating surface in reduced to | 
that of the ring. Spine stmiu'Iit tlironghoiit, with the exi o])tion of a TSfj slight curve jost 
above the ring, the greatest diaraetcr exceeding that of the ring. 

The interamboiaeral platea of this speoies have generally not been preserved with the 
spii;i'H. as, in localities ^vliero tlto spine-s were abuntl;nif, T was unable to find traces of them. 
The spines are boautiluUy preserved, and present characters which separate this species from 
any heretofore known. Its smooth snrfaces, entirely devoid of tubercles, and its circnlar sec- 
tion, distinguish it from those described by Prof. Swallow* and Prof. HalLt As indicated 
above, there is groat difforcnco in the length of tbo spines; the shorter ones are much the more 
robnst. The surface marking!* are, however, the same in all, and the variation in size and form 
is less than that exhilnte<i in the spines of a single individoal of any living Hpecicfl of Cidaria. 

Locoliti/ and yo/'Hia/fO)!. — -Thene fossils occur in groat numbers in tlie crinoidal Hmestone in 
the upper part of the Carboniferous series on the banks of the Colorado river. They are so 
nnmerooa in some localities that a doaen or more are visible on a square foot of the weathered 
surface of the rock. They seem to be strictly confined to this horizon, as I found nooe in the 
upper or lower of three Carboniferous limestones which are found in that region. 

A>caflOcai>AB» obxatus, (n. sp.) 

Plate I, fitc» -i. H. nnil .Xi. 

Body unknown. Primary epines fusiform, robust, 2.50 inelics long by 0.36 inch in diameter, 
thickly set with secondary spines .08 inch in length, arranged in imperfectly spiral Hues; tlie 
points slightly inclined toward the remote end of the spine. Bing at the base of moderate 

size, crennlated. 

The spines of this species, in »\/.c and general form, resemble those of A. Umgitpinus, but 
are strikingly diflforent in bearing a number of relatively large secondary spines which are 

separated from t arh other by intorvalH usually Ic^s than the diameter of their bases. 

Fi-om A. megaitlylu, Shnmard, it is distiuguished by the proximity and size of the secondary 
spines-, which are both mneh larger and more doeely approximated than in that species. 
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Locality and formation. — Occura abnndantljr with A. longiapinua in the crinoidal limestone 
near jnnction of the two ColnradoH, and in tb« aan« rock, mxfy miles wMt of that poiDtt near 
the Great Gallon of the Coloradow 

ABOBiBOOIVABn (HUOIUBi (n. ap.) 

llote I, e^B. 4 and ia. 

Form of interumbularrnl plates unknown. A fragment bearing tlic centnti bo8R sbuwH tlmt 
the circle snrrounding tlie articnlating taberde is ornamented with a t>ingle row of small 
tnberctee, and that the articulating tubercle ia deeply perforated. 

SjiiiK'-* strai^jht or ourvod, slciidi-r, elonpntc, conical, scarcely fusiforni, with a circular poctinn 
throughout; diameter of all part^ much less than that of the ring. Surface thickly set with fine 
gnwnlatioiw, toward the baae separatod bj apaoes leareely greater than their diameten; nearer 
tlie aaromit they are mnro gcattcrcd. Bigg pvominenli crenolate (!) in myapecimena endrdiDg 
tlie apine at right angles to its axis. 

Tbia delicate and beantifiil species is acareety likelj to be eonfonnded with any other known. 
Its aleoder, conical form and fine and numcroas granuIatinnH .suparate it widely firom ita aaao- 
ciatos, as well 08 from other described s])ecie8 of which I have any knowledge. 

Locality and fornuUion. — Occurs with the last. 

AlOIONITES. Bmg. 

Ammonites i>ERCARiirATini»Han41b«lc. Mmoln Arntt* Jaad. Art$ d Seiaim, 1861^^ p- 

PI I\\ _AV. 2 tiuil 2<i. 

This beautiful t«pucies, so characteristic of the Lower Cretaceous strata of the country 
bordering the Upper Miasonri, was first described from yonng speeimens eoUMted by Ifr. 
Meek and Dr. Hayden at the month of Tennillion river, in Nob II of their section of the 

Cretaceous rocks. • 

Subsequeutly Dr. Uaydon brought from the same region a large series of Rpocimens, exhibiting 
its more mature forms, and in a beantifbl atate of preservation. 

Tlie younger specimenH are accurately represented iti the figures given by HiiJI and Meek, 
(loc. cit.,) and are thus described by theui: "Discoidal depressed; umbilicus wide and shallow; 
volntiona foar or five, scarcely one-fonrth of each embraced in the ancceediog one; shell thin* 
surface markeil liy thirty-eiglit tn fnity five prominent, flexuous, sharp ribs, some of which 
originate in the umbilicus, and others upon the latero-ventral margin, and all extend to the 
dorso-lateral edge, where they bend abruptly forward and terminate before reachiqg tlw dorsal 
line, which is marked by a thin, sharp carina extending to the apertora. Biba thiolnned and 
somelimcB nodose toward the peripher)-." 

The nodes which ornament the ribs are, as is usual with other species, not developed iu the 
very yonng, and become obsolete on the enter whorla of the very old specimens. 

This nhcU attained mtich greater dimensions than would be inferred from the specimens 
tigured by Hall and Meek. Some which I obtained are as much as eight or ten inches in 
diameter. On these larger specimens the development of the nodes may be very distinctly 
traced. Until the disk of the shell ha-< reached a diameter of nearly an inch, no nodes are 
observabla on the ribsj then a single rt)w bogins to appeal ; and when the disk is two inches in 
diameter, two rows of nodes are developed, in some speoimnns more oonspicuons than in others. 
Sometimes a sadden expansion of the ribs near their ventral ends prodnoea even a third row of 
nodes. 

The curination of the dorsal surface, which is continuous in the youuger specimens, becomes 
in older ones intermptedt presenting a series semi^circnbur lobes, separated by sinnses of 
fimiiar form. 
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Specimens in the bcuutifiil rollectionx of Dr. Hajden, wliich I have lu i u kii.illy iimnittv'l ii> 
examine, exIiiMt these <iilVor« iit phases of growtU more dUtincUj than do uine, and «how the 
species to have attained a large size. 

LoeaUiif and formaHan. — The apeoimeos of A. perearimUiu, wUob are in my collection, are 
possessed of no ordinary ioterest', as they aflonl the best of evidence as (o tlie atre of ;v series of 
strata which have been subjects of cunuiderable diflerence of opinion. I obtained them from 
bandi of limestone tniTersing the green shates, underlying and interstratifled with the yellow 
■andatones whicli overlie the variegated marls, red and uhite i alenrcoua sandatonei, and 
gypanm, called by D'Sbumnrd the "Gypsum formation." By Mr. Marcoa the series of varie- 
gAted marls is regarded as Trias^ie, and the overlying yellow sundstones as Jurassic. 

Moat of my specimens wore obtained from the base of the yellow sandstone series, a few feet 
above a bod of coal containing plants having a general rescmblanee to those of the Jurassic of 
Europe. The fossils associated with A. percarinaliis arc Grypkaa I'UcJieri, both forms, and 

In the same group of rocks which contain these molIiisrn<ts fnssils, Imth alujve and below 
them, I found impressions of leaves of several species of dicotyledonous trees, the whole 
affording conclnsire evidence of the Oretaceona age of the formation. The lithological char* 
aeter of the strata, as well as their superposition and observed continuity, contribute to the 
same conclusion, and assist to establish an identity of geological age between the yellow sand- 
stones and shales of western Now Mexico, the reddish yellow sandstones of eastern New Mexico 
and western Kansas, the l/ower Oretaceow strata of the Upper Missouri, (Nos. I and II of 
Messrs. Meek and Hayden's Gretaoeooa aection,) and the red aandatone with impreaabna of 
leaves of New Jersey. 

NAUTILUS. Breyuius. 

Nai'tim's, Sp. 

A fragment dt a large Aauiilus was obtained from the limestone wliiuh underlies the red sand- 
atonea and variegated marls at Agna Aral, near the baae of Mount Taylor. It is too imperfect 
for aatiafactory description, exhibiting a portion only of the external whorl. 

It evidently comes near N. jdaiiowdvig, Sbumard, having similar Huttencd sides, rounded 
angles, and slightly arched dorsum, but the septa are nearly straight on the dorsum, while in 
the species to which I have compared it they arc much curved. 

This fossil is associated with Prwhirfus, AUorismn and Jiillerophun, bat nofortunately all aro 
badly preserved, and scarcely susceptible of specilic determination. 

The rook containing them is a oherty limestone, much like that which contnina Produdiu 
semiretiruInhiK. Sj>irii/rra s'llililifa, A'c. , at the top of the secfioti on Ciitarart creek, (|). — .) It 
holds the same position in relation to the overlying sandstones and marls as the limestone at 
the eroastng of the Little CTolorado, that at Ojo Vernal, and Pecos, Ac. 

It is probably Upper Carboniferous; its surface limiting thataeriea, and perhaps oontaimng a 
miogtiDg of Permian and Carboniferous forma. 

BELLEBOPHON. Montfort. 

I obtaiiH'il a c;',s( of a species nf tliis frenus from the limestone nf Apua Azul. The specimen 
was too imperfect for specific determination, but it has the aspect of B. Urii, and is, probably, 
a Carboniferous apociee. 
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INOCEUAM US. So« erby, 

Inocebajiub FROBUEMATicus. — D. Orb. PtdieotU. 3, p. 510, FL 406. 
htoeeranait m^Hhidet, — ^Hftntell. Cfeel. Svmtx, p. 215, Ft 28. 

Roeujcr, Kreiih V. Texas, p. GQ, PI VI I. 
1no(*rwKm§ pmdimtyWoidtt.—^}^^^ BeckwUh't Sqmi. (F. U. M, U., Vd. U, p. 106, pL 3, 

Jig. 8.) 

This species occurs abundantly in tbo limestone overlying tlie Cretaceoaa sandatone at tlie 
cro.s.sin;; of Rt-'l Fork of tlio C»iia(1ii\ii, on the Santa road. It ia readily reoogoised by iti 
elongated form and thiu and linely undulate shell. 

It is widely diatribnted in Europe, and baa been found in moet parts of North Amerioa west 
of the Mississippi, where tho Crctact our* strata are expoHcd. In Nebraska the phice of the 
fossil is in the base of formation No. Ill and sammit of No. II of Meek and Haydeu's Cretaceous 
aectlon. 

This corresponds well with tlio position it hoUlu on the banks of Rod river, where I obtained 
it from the liiuestonc.-* wliich overlie the \ elli»\v sandHtones lA' Xi ^v Mesioo; which last are the 
equivalents of Nos. I and II of tbo CrotaccouH strata of Nobru^ka. 

The sbell described by Or. Schiel (loc. eit) seems to be only one of the many phases presented 
by this Protean qiedes. 

iMOOBRAiiro CBisra(?)— Uantetl. Feat, </8miih Jhvms, p, 138, JPL XXVn, Jlg. 11. 

In the Lower Cn tnronns strata at the Moqni villages I foood specimens of an booer amu t 
which I refer to this species. 

As onr means of transportation were then quite eshansted I was oonpdied to content myadf 
with few specimens of a kind, and it was only by abandoning a portion of onr medicines that I 
could find room for even these. 

Unfortunately the only large and perfect specimen of the Inoceramiu, to which I^ave referred, 
waa crushed and nearly rained on the way home; some small speeimens were, however, 

preserved entire. 

A sketch which, as a matter of precaution, I took of the larger one when collected, shows the 
form of the shell to have been broad and roonded, the hinge-line conparatively long, the 

cardinal border joining the anterior murfrln almost at a ri^hf anj;le, and marked by a row of 
distinct teeth. The shell is thin, fibrous throughout — as in must of the Zowsr Cretaceous 
species— strongly undnlate; tho concentric nndnlations widely separated and finely striated. 
In young specimen!* tlie form ia rather more elongate, the beak more acute, and the shell 
exceedingly thin and delicate.* 

PINNA. Lion. 

FnMA(7) UKGULA, (n. sp.) 

Shell elongate, arenate, compressed, strap-shaped, narrow throughout; anal extremity slightly 
rounded; beak pointed, strong; external surface without longitudinal costm; internal sarfiwse 
without medial furrow; length, 6-7 inches; greatest breadth, 1.25 iuch. 

I have referred this fossil to Pinna with much doubt, as some of the characters of that 

genus are wanting in it. The ^cnenil form, plain surface, and the absence of an internal fur- 
row Hssiiiiihiti' it to Mijtiluit, with which it also accords in its gregarious habit, liut tho shell is 
apparently open at the anal extremity, and is composed of both lamellar and llbrous layers. 

I have not been able to discover in my specimens, which are vei7 imperfect, aiqr indicaUon 
of the existence of the peculiar binge of (TervtBui. 

°Thc uualUr OM nqrnot b« tlia yvum at the biBcr; if not, llMjr nay be fBUwl to lie idcBtlad with /. /nyWi, BMt 
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Localily ami fonnation. This fossil occurs in immonse nnmberg in a coarse brown calcareooa 
sandstone in th« Lower Cretaoeoofl fltt«te at Oraybe, one of the Moqui villa^^efi.. The number 
of the shells is so irn-at us to make up a large part of a Ptratum three ft-et in tliickiies.M, their 
very abundance rendering it difficult to obtain good specimens. The general appearance is so 
■trikiiqf that I have thought it best to cell attention to it, that it vuj be hereafter reoogoiaed, 
and serve as .i nioaiiH for the identification of strata. 

It is associated with Anmonitee percarinatua and a small QrjffJuBa, probably identical with 
6. Fikkeri, hat too imperfect for determination. O. PUeheri, varl wioia, oocora in the lame 
strata within two or three milee of Oraybe. 

ORYPHiEA. Lamarck. 

(Irvph^a PrrcHERi, Mortnn, Si/w>jt-i{s, p. 55, PL Xf, fiij. 9. 

This cbaractertstic fussil occurs in bands of brown concretionary limet^toue iiitertftratified 
with green shales, yellow sandstones and lignite hcdi*, a few miles east of Fort Defiance. Still 
furtlier eaHtnard, near Covero, it islboadinthc t^-.anv .strata, and in Cretaceous limostonefl 00 
the banks of the Pecos, east of Albuquerque. In Texas it occura in great abundance in many 
Incalities. The Cretaceous strata of Nebraska do not contain it. It is generally found in the 
lower part of the Cretaoeooe aeriea in Weetem New Mexico, in the eqaivalenta of Noa. I and n 
of Meaara. ICeek and Hayden'a Cretaceom aection. Thia is the typical form of the species as 
given by Ifraton. 

Gryph^ba PncHttf, ear. vatu. Hall, F. B. B. vaL Ills CM. Rip^ p. fiOO, Ft I, 

/ga. 7-10. 

I fonod the narrower form of O. FUdiai at the Moqni Tillages aaaodated with .^annomiet 
;j(>r(tirina/(/«;^sub8eqaently, in the same formation east of Fort DeBaoce, and I have specimens 

collected on the Pccob. 

This shell should pcrlinps be considered specifically distinct from the preceding, as tbe dif- 
ferences which it exliibits from the typical form of G. Pl(cherfvn»a striking and constant as 
thofie that nerve to distinguish several species of Griifilio-a. It is true, however. X\\;\\ tlie 
Specific determination of all the oysters is peculiarly difficult and unsatisfactory, from their 
great variatioii in sise and form, and the abaenoe of sharp lines, numerical parts, and geometrio 

proportions, wliidi so mticli facilitate the diagnoses of species in many families of inollnsks. 
As a consequence, these shells should be carefully scrutinized when used as pala-outolog 1 
evidenoe, and deductions made from them should be given their proper sabordinate valoe. 

ALLOBISMA. King. 

Allobuxa capax, (n. sp.) 

Pkto I, flgi. 9 and 9a. 

Shell largo, sub-elliptical, somewhat arcoate, thick, marked exteriorly with parallel lines of 
growth by which it is somewhat undulated; very inequilateral; anterior end thick, abmptly 
ro!inded from the beakf. posterior end flattened and slightly narrowed; beaks nearly terminal, 
prominent; hinge-line following the curve of the opposite margin, lowest in the centre; impres- 
sion of anterior addnetor muscles large, nmnded, placed near the anterior margin, projecting 
by nearly the entire diameter above a line drawn liori/ont illy through the shell: greatest trans- 
verse diameter posterior to tbe beaks and above the middle; pallial impressions not visible. 
Length of oast, 4.42 inches} transverse diameter, 1.54 inch; vertical diameter, 2.25 inehea. 

The only qtecimen I have of this fosail ia a caat which retatna bat a small portion of the 
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HlitiU. This gives the general form satisfactorily, but, for the uUMt put, loaves the exteiiud 
markings to be oonjeotnved. The nxe and form are, boirovwr, meh, that tbeae akme are anffi- 

oicnt to ilistint^uiMli it from other known apeciei, and will enable oolleetora to reo<^gnise it 
wherever it may hereafter be found. 

The rook from which I obtaiited it it of peooliar geological interest, and it is therefore desi- 
rable that its fossils should be as fully made known as powible. 

I have placed it in AUorimia with some heHiitation, as Prof. Kin^, in liis definitioti of the 
genus, describes the position of the posterior adductor muscles aa geneniliy much lower than 
they occur in this specimen. In other respects it harmonises with his desoription. 

The dctxTiniimtion of tho poneric limits of fossils allied to the one in (inostion RCPms to have 
given the palajontologists of Europe no little troable. The genus AUoritma is generally ac« 
cepted by American pslmontologists, bot it is rejected by Morris, who indodes the species in 
JfyoeifM, Brown; while Pictet pnts them into PMadomj/Ot Sowerby, and MoOoy plaoss them 
in his genns 8anguinolUe$. 

Locality and formalton. — ^Tbe limestone nnderlying the red and white sandstones, shales, and 
gypsum, at Agua Azul, near tho base of Mount Taylor; tho equivalent flf that exposed at the 
crossing of the Iiittle Colcpra<k>, <'nti>'idor('(l by Mr. Marron a.-s Pormian. 

It also contains Produclm, IkUcroplton, Nauliluit, crinoidal columns, &c., and doubtless repre- 
sents the top of the Oarboniferoos series, thoiigb it nay here^ as do the eqwralent rodm in 
Kanass, indnde some Permian forms. 

Pboducius Rogersi. Norwood &, Pratten. Jour. Acad. Nat. Sci., PhUaddpliia, vol. Ill, 

The various species of Pnd»ulm wUcli 1 4iA>tained from the Hmestones on ^e banks of the 

CSolorado, at Santa F6, Pecos, and other parts of New Mexico, probably include most of tho 
species obtained by Mr. Marrou from tho same re<^ion. but I have found it nxoocdingly difficult 
to establish an identity between my specimens and his Qgures and descriptious. The speci- 
mens obtained by him, so for as they are r e prese nted in his collectkms dqieiited in the Smith- 
sonian lastitntiun, do not present the same difficulties of identiflcation with mine, but are 
equally diflbrent from his figures. Unfortunately, none of bis specimens bear names given to 
them by himself, and the moat interesting species to which be refers, as collected by tho party 
of Lieutenant Whipple, arc not included in his collections in the Smithsonian. 

I have from Now Mexico a species of Produdm undistinguisbablo from one in Mr. Marcou's 
collection procured at the Pecos village, and considered by Prof. Hall, when studying that col- 
lection, identical with P. Rogtrsi of Norwood <^ Fratten. Mr. Marcuu fails to recognize P. 
Rfxjerm among those oLtaitied by him in Now Mc.xioo; r;'fi rriiig all hi^ PrixlurJl. with one 
exception, (P. Ddawarii,) to European species. Which of his figures are taken from the 
spedmens of this shell, iriiat he oonsiders it, or whether he figores it at all, are questions not 

easily answered. 

The figure of what he calls P. scabrictdiu approaches nearest it in form and markings} nearer 
indeed, it seems to m, than to the true Sedbriadu$. 

P. Itofjt-rai is characterized bj a high and narrow form, ears slightly do'veloped, <<*H'"^1 
border less than greatest breadth, &c. ; entire snr&ce occupied by fine striations, annular 
folds and tubercles; tubercles most numerous on anterior surface; annular folds obtuse, 
rounded, Ac., Ac. 

It has been found in several Inralitirs in tho Coal roonsures of Mis.soari, Illinois, Ao, My 
spedmens are from Pecos village and from the Coal measures of Kansas. 

16 L 
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Pbovvoxto Itibi, (n. ip.) 



Shell large, transvcrso; width \ greater than extreme length, strongly r( v. lute; boaka pro- 
jecting boyond tl»c curdiiial border, y'entrcd vahe: sfnns strougly marked, extending from 
near the beak to tho anterior border; ears broadly expanded, lateral angles acute; visceral 
regkm eomewlMt reticulated and tuberddetod; anterior surface striated; strira ooane, nearlj 
nniform, and crowned with tuberelea; ears covered with rows of tubuhir spines radiating in 
diCTereDt directions, of which those on the cardinal border exceed two inches in length. Dorsal 
vaive: rtrongly conoave; ■arfeoe thicklj let with ipinee icereelj exhibitii^; • detormuuite 
arrangement. lutt rlor: rardinnl tnoth ob-conical, narrow, trifid; from it a diritinrt but slightly 
devated median ridge extends to the centre of the doraal valve; bepatio impressions somewhat 
elongated; impreedons of the addnelor mnaclee eemieirealar, with neailj anifonn ootline; inte- 
rior of ventral valve marked with a stniqg ridge correspondipg with the ailenud ainu, of 
which the surface is striated; muscular improsmons qnadrate, deep. 

In its general form, and in the magnitude of its spines, this shell resembles P. honiiMt hot 
in that epeeiea the mesial rinns is more profound, the surface much smoother, the tabular 
spines of tho wings much Ions ntiraerous. In the striatiuii and reticulation of the ventral valve 
it approaches P. aemireliculatiut, but the striie are much coarser, aud tho tubercles more distioet 
and nnmeroas. There ia no apeoiee with whieh I am fiuniliar for which it is liable to be nia> 
taken. 

Laoality and /onmUion. — Middle Carboniferous limestone, banks of the Colorado, near month 
of IMamood river. 

I have dedicated this fine species to Lieut, J. C. Ives, U. 8. T. B., the commander of the 
Colorado exploring party, ns a slight ncknowiedgmeut of tho unremitting kindoaas and cooaid- 
eraliou received by the members of tho scientiGc corps at hisi hands. 

. FBODVcnm ooonanAUBk (n. ap.) 



Shell small or medium size, transverse, strongly rovolato, antero-posterior diameter about 
} the length of the cardinal border. Vadni vdioe: merial ainna distinct on anterior snrfiwe, 
scarcely reaching the beak; visceral disk somewhat flattened, covered with distinct and rather 
strong tubercles, which toward the anterior border coalesce, to form continuous ooetic ; co«ta) 
18-20; in the iinns 5 or 6 finer than Che others; those bordering the sinns remarkably strong, 
broad, and prominent, increasing in width toward the anterior border. The costaa of the sidea 
of the valve converging; toward t}io bonk unite with those of the ninus on the borders of the 
visceral disk, while tho n^ost prominent ones bordering the sinus on either side become eurher 
obaolete in tiie angle fonaed by the eoeta of Ae ebns and thoae of the aidea of the valve; 
giving to tho shell a peculiar appcurancf, j>er<-cp1i!ilt> at ii glance. Tho wings are broad and 
inflated, with waved edges; the angles slightly rounded; they are separated from the ombo of 
the valve by a diatlnct smos. The coata» of the anterior sorface are tabercdated and hear 
Bcatterad spines. 

This shell is nearly related to P. cogtatua; more resembling the specimens figured by 
Sowerby, (Jftn. ConcA. t. 560) than the American variety given by De Konninck, {Manograpkie 
i, Vm, figt. So, 36, Sc,) bnt the coetie bordering the mesial sinus in oor shell, so much stronger 
and more prominent than the others, and crowded out by the approach of the lateral and 
central coette, give it a character distinguishing it from that and other species. 



£ooa% and y^iTHMilfm.— The ohmrlgr limestone, near the lop of the OariionifeiroDa aeriea, 
(0. IS,) banka of Cascade river, near jnnotion of Great and Little Colorado*. 



Plate n, f\f»^ 9 on.t 10. 
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FlODVOim OAiMOOMOAKxa. Swalbw. 

This largo species was found on no prirt of our route until wo rearlied tho vicinity 
of tbo Miuoari, in Kansas. Tho specimens tliero obtained exhibit a striking reiem* 
blauce, in use and general fonut to the most robust individiials of P. $emirdiaiUUiu prooored on 
ihe banks of tbe Colorado. The atria are, however, finer, and the tuberdci more niuneroua 
in tho Kansas specimens. The fo^wils presenting tlie«e variations from the common form of F. 
mnirdiculaim might be considered as representing but ouo of tho uiuuy phases of this variable 
■peciea, but Prof. Swallow remarks that, in addition to ita external character, the markinga of 
the interior of tho ahdl of F. (kihomkom are peculiar, and audi aa aerva to diatingaiah it 
from all others. 

Pboductlts coctatcs, Bowerby. 

I obtained imperfect specimens of a strongly costate ProdiuUus from tho chorty limestone 
(Upper Oarboniferooa) on the banka of the Oolorado, which approach more nearly to JP. oo»> 

tntus than any other tlerioriKerl fipecier!. Tlie >^holl is, linwcvor, narrower, the winj^s arc Icps 
expanded, the costai broader, and the sulci neparating tlicm narrower than in any of the forms 
of P. eotUUaa given in the fignres of European pahnontologista. 

From the Coal moasnrea of Nebraska I have other specimens which corn'><ponii with P. (»>»- 
iaim, as recognized by OUT best authorities in Carboniferous mollnsca, (Mrssi>. Norwood and 
Prattcn, Shumard and Swallow,) closely resembling the form of that species fignred in De 
Konninck's Monograph of the genus Producttts, pL FZ27, figs. 3, So, Sb, but tbe spines of the 
cardinal border are smaller, those of tho anterior surface much larger, and the strirr more ir- 
regular than Be Konninck represents them. There can bo no doubt, however, that they rop> 
reaent the same shell fignred De Konninck, (Mouofn^h, phia F7Z7 and XFiH,) aa tiiat 

came from the vicinity nf ?i. Louis, Missouri. 

It is perhaps possible that the marked diifereuces which the American shells exhibit from 
tiiose %ored by flowerby (l/m. OameL t 560,) haTo a apecifio valves bnt aa yet no one has 
been ao well qualified to make thia oompariaon aa De Konnlnt^ and lua regaida tiMm aa Ban 
Tarietiaa of n oommon apeoiea. 

FfeODucTiTR odmoQiam. Swallow. IVwit. Aoai, IM, 8oL A Zoui^ No. % ^ 23, pL 
IfJIga. 6-bc. 

From the clicrty limestone on the lianks of the Oolorarlo (near Camp 7.3) I procured speci- 
mens of a Productiw apparently identical with that described by Prof. Swallow under tho above 
name. From the smaller forma of P. ooetatut and uthur allied apeeiea, it ia difltingvialied by 
the conspicuous pits which mark tho smaller valve. For ita more ready identHlcatiim I traii> 
scribe the excellent description of Prof. S. 

"flhell amall, tranaverae, aobrectongalar; caTdiwal longer than the width <^ the aheU; beak 
amall, recurved scarcely beyond tho cardinal border; ears large, thin vaulted and refiexed} 
dorsal valve, (ventral of Davidson) somewhat regularly arched, slightly flattened on the via* 
oeral region, and toward the anterior border marked with broad depreaaed irregular longitu* 
dinal costse; of these, four on each side of the mesial sinus are much larger, and extend from 
the visceral region to the nnterior border; the whole surface ornamented with large tubular 
spines, arranged somewhat regularly lu diagonal lines; mesial siuus deep and broad, ventral 
vidve, (doml, Davidaon) atrongly archedt d^htly flattened on the viaoeral regioo, and toward 
the anterior maigin; marked with longitodinal depreanoaa oorreapondtng to the coats of the 
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opposite valve; mens) ridge conspieiunM on tlie anterior prolongation, the whole marked with 
deep pit«, almost h» nuiiioron;^ the apinee of the oppoeite Talve; ▼iaoeral regioiis of both 
valvea have indiatioct irregular traoayerae rogv." 

PaoDUOXOB 8BinMniooi.ATra. Hartio. De Komtinefc. JHoitosfngpkie, p. 83. 

Tbia widely-diatribnted speciee oeenra at aeTeral pointa on oar route. In tbe oberty lime> 

Btono at Camp 73, near the junction of the Great and Littio Colorados, it is found in the 
greatest abundance, usHociuted with Spirigera avbtUila, Jtc. It here uttaius a large aize, follj 
equalling in this respect any epocimeuB of this apeeiea which have been figured. In all thoae 
from tliis KK ulity tlio form of the Hhcll is stron^'ly revolute, the Btriae coart^e, and the annular 
folds upon the \viiigt», ami over the vinterul region very conspicuous. This is Die largest and 
moat strongly marked variety wLicli I uiet with, and eeems to correspond with Alarcou's flgurct 
CM. Nl Amur. PI VI, Jig. 6. From Pecoa village I have a more delicate forot amaller in aiae, 
with markings all finer than the hist. 

The limestone at Camp 73 contains con»idcrablo numbers of a smaller Ptodoctna, of which 
tbe form ia strongly revolnte, the antero-poaterior diameter being much leas than the transrerae; 
the visceral disk reticulated, and the anterior surface marked with beautifully regular and par> 
allel Btriie, on which are set numerous delicate bnt long tubular apines. In many respocta tbia 
resembles F. aemirelicuUUut var. Btilcatus, but the spines crowning the costae between the wings 
and the umbo of the ventral valve do not exist in my specimena, and the opines of the anterior 
surface arc much more ronspiruons. It haji ?eemed to me be?t to COnaider it B variety of JP. 
temireticulatua, but further examination may prove it to be now. 

The aame ahell baa been oolleeted bi KBoaaa by If eaara. Meek and Hayden. 

PbODOCTCS MOI>OfiUS, (n. ep.> 

SbeU of nediom atae, strongly revolnte ; antero-poaterior diameter leaa than ita breadth ; 

beak pointed, extending slightly beyond the cardinal border; winga very email, much iliitnl, 
like the entire surface of the ventral valve, covered with numerous fine, diatinct and uniform 
thread-like strite ; ventral valve without ainus, bat the mesial line ia marked by a row of large 
and remote nodea, which extend from the beak to the anterior maigin, and toward which the 
contiguous strifT converge. The striaj are scarcely more nomerous on the anterior border than 
on the beak ; a few are introduced without bifurcation, bot the increased space is covered by 
a gradaal enlargement of tbe atrim and a widening of tbe apaoe between them. 'Vieceral 
region artlied and without reticulation; entire surface spineless, unlees the nodes of the mesird 
fineaare tbe bases of large spines. Donal valve striated like tbe ventral, often without nodes 
orspinea. Antero-poeterior diameter 1.08 ; breadth 1.50. 

This beautiful Bpecies has some resemblance in form and maridl^ to P. Cora, to P. AUo' 
nensis, N. & P., and to P. HMrethianua, N. & P., and may be grouped with them ; but by the 
entire absence of spines, the parallel and uniform strim, and particularly by the row of nodea 
along the mesial line, it is distinctly separated from all known species. 

ZoeoMy and/ormttUoiu — limeatone of Carboniferooa age ; Santa F6, New Mexico. 

PBODUCtim snjmnm? Nixwood ft Pratten. Jlbiir. Jead. 8cL PhBa., Mof, 1866, j>. 11, 

pl. I, fig. 5. 

In the limestone of the Cool measures on the Santa Fe road, ten miles west of Burliugtuue, 
Kanaaa, I collected apecimena of what appeara to be thia species, though of smaller aiie, more 
revotate, and leaa dlatinctly atriafted than that deaeribed by Norwood and Pratten. 
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The teiid«nfli7 to esfoliatioti which my ap«eimet» exhibit renden aoennto determiiieticm of 

their surfaoe nuukings difficult. Tlie visceral region is ecaroelj flattened, bvt in Other veepeots 
tbo sLell correfpoiids well with ikv-icription <>{ P. sfihi,(hn». 

The wiuga are very prumitient and distinctly urciie<l, mid tliu nurfacc of tlie i<hell occupied 
hy the haees of relatively large, anattered spines. 

A larger amount of material from the lociility may show thifl to bo a distinct Bpecies, bnt the 
number and preservation of my specimeua du not warrant me in considering it new. In size 
it reeemUea P. Wabadientit, N. A P., bat it it more tevolate. the medal nniu deeper, the 
wings iiKin.' inilnted, and it iippHrciitly lacks the Btriationa which P. II^AMkemiit naaally ex- 
hibit, even when not in good preservation. 

PnoDucm soABUCDLim. Uartin. AmmmuB Fan. dm§ Is 3\>niam Cbtfani^ de Bdgifne, 
p. m. 

Among the Pi'<»hii li whicli I coIIim ted about Smita aro several which seem undi^ltingai^^h- 
able from the European «c(i/>nVu/u« .- a broadly expanded shell, with rounded oatlincs and tbo 
pecoliar anrfaoe markings described by Jh Eonninck ; the strife iotermpted and terminating 
in tubcrclcM, whirh ure sot in quincunx; annu1atinn^< limki n and inconspicuous, &c. 

The correspoudonce is so complete that it is difficult to resist the conviction that if Martin's 
teoMeUhi* exists in America the shell to which I have referred is of that species. There is 
little resemblance between my i*[H t imcns and Marcon's Bgures of what In: i s' lxbricidtu, 

( Op. cit. , pi. V, figs. 6 and Go, ) which represent a mnch narrower shell and one distinctly annn* 
latcd, without tubercles, except near the beak. His description agrees better with the true 
tcahriculiu, and it may be that there is an error in lettering the plate. 

In Kurope the ntntion of P. smhrirnhut is Lower Carboniferous and Upper Dcvoninn. as is 
true of many of the fossils associated with it in the limestones of New Mexico. Notwithstand- 
ing that fact, we most regard this limestone as Upper Oarboniferons, as the fossils which 
chiiractcrizc it iire all foond in the Co:d inoasurcs of the Misf<issippi valley and in th'» < in\ fields 
of Kansas and MisBOliri, whcro the entire Carboniferous scries approaches nearest to the 
exposures of the rock in question. 

This discrepancy of station In wlmt bave been regarded as the Boropenu and Americam 
representatives of the same species snggosts the probability that n revision of the matter of 
the identification of this species, accompanied by a careful comparison of a sufficient number 
of specimens, will show spedfie differences, which will relieve the subject of many of its difli- 
cultiet*. This is, however, not a necessary restilt : for, as has been shown,* the local faunie of 
parallel formations in palaeozoic times exhibited, in some degree, the diversity which is so 
eonspicoom in those of the present epodu 

I am not awaro thai F* 9oaMimki§ has beam raoogniaed in America elsowhera than in New 
llesioo. 

STREPTORHYNCUS. King. 

STREPTORIIYNClTfl UMBBACtri.FM, 

Ortltie umbraculum. V. Buch. Ueln^r Ddthyrin, ttc. 

This shell is very widely distributed through tho Carboniferous strata of the west, its range, 
vertical and geographical, being perhaps equal to that of any other species. 

If pala'untoIo^xiHfs liave not been mistaken in their identifications, it is not only common 
to Europe, America and Asii^ but runs through all the Carbuuil'urous series from the Permian 
down, and k inmd in the Devonian strata of the EifU and in tibe fine-gnined sandstonos, the 
eqnivnlento of the Ohenong groups in Ohio and Kontooky. 

•PMt t. BSD, In llepaitg«fMwft WUtacr, 4e. 
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Id Barope it is a Lower Oulionifbroits nid Deironiaa fomil. Id ihia oonotry it extends firom 
the DcvoDian ap through all the Carboniferous stnitji, and is found in Ksmsus in wliat Prof. 
Swallow caUB "Lower FermiaQ rocksi" but which this fossil, with the mauy others we have 
dted as asiociated with it, indicate ebotild rather be regarded u Upper Carbomfennu. 

Large and strongly ninrkcd HpcrinK ns of 8. umiraeulim were fouud by the writer in the 
chorty limeetono, thn hip;host iiicrubcr of tlic series, in the cafion of Cusctide river, near tho 
joQCtion uf the Colorado Chiqnito (Flax river) with tho Colorado. This rock is coutiuuous 
with that formiog the high meaa about the San ^aaeiaoo moantein, tactumlSng to the eroaaiiig 
of tho Little Colorndo, where its upper portion in regarded as Permian hy Mr. Marcou. 

At Agua Azul, east of Fort Defiance, at Santa F£, at Ojo Vernal, and again on Cottonwood 
creek, Kansas, this limeetone is exposed ; at each place oontaining this fossil, associated with 
Upper Carhonifcrons species. 

Mr. Murcon, in The Gf^tunj r-f Xmih Amcri'-n. p. 4 '), descril)in>; liis Prwhictus Delawari, 
pronouuces the OrtkU umbracidum figured by liali (tStambury' a Beporl) as not an Orihis, but a 
Fnduehu and P. Ddawofi. In this he is evidently in error, as the original specimens^ whidh 
he uev( r :tw, are doarly Orthit, as the gemnwas then limited, and ondistiDgaishable from 
0. vnibraculum. 

SmPTOBRnrOOB PTBAlIIDAUa^ (n> Bp.) 

rintc II, f-ps. u u 

Shell nearly orbicular iu outliuo ; elevated, sub-gioboao; cardinal border somewhat roaudedj 
ventral valve high, rising to a height greater than half the antmro^posterior diameter | beak 

prominent, often iinieli prmluced and laterally distorted; sometinieH nearly eciiiidiHtant from 
the cardinal and anterior borders, when this valve has a pyramidal formj foramen forming a 
triangle of which the base is nsiially about one>third the altitade; dorsal valve gently arched, 
highest t^)\vard the cardinal edge ; surface marked with about twelve strong radiating cost*^ 
which are linoly but sharply striated longitudinally. This shell is distinguishable from S. occi- 
detUali», which it somewhat resembles in tho character of its surface markings, by its stronger 
oostie, more strongly arched valves, broader area, and narrower foramen. 

Locdity and fornuitim. — Carboniferous limestone over red cross«atratilied sandstone at Oanp 
70, on high mesa west of Little Colorado. 

SnmoBHTKCua oooidbmtalis, (n. sp.) 



Shell depressed, broadly rounded; cardinal border nearly equal to greatest diameter ; ventral 
valve flattened and slightty concave toward the anterior margin ; beak prodvoed and generally 
twisted laterally. Cardinal area twire us hrond a.^ liiph ; cardinrd noteh formincT a triangle of 
which the base is half tho height; dorsal valve slightly arched throughout; surface bearing 
11 to IS strong radiating costse, whidi are striated near the anterior margb. 

This shell is nearly twice tho horizontal diameter of 8. pyramidalis; being broader, flatter, 
and less st rongly ribbed and striated than that species. With any otiier described it is acaroely 
likely to bo confounded. 

LoeatUif md /brmoMim.— Cherty limestone, top of Oarhraifennu seriea, Oaaup 7S| in oafion 
ci Oaseade river. 



Athtsis bubtilita. 

TeniraMa m^tOUa. HaU. Skmtburjft JfypoH, p. 409, t, 4, /g». 1-8. 
This fossil ooonrs in large numbers in the eherty limestone en tho banks of the Otdorado, 
between the Little Oolorado and Diamond river. It is also common in the limeatone at Pecos 
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village, east of Santa and is equally abaodaot in the Coal measarea of Kansas, Uissoari, 
and Obio. Wherever found it is indicfttive of the preeenoe of Hie Coal meaaaree or tlieir 

equi\'alenfs. aii<l. with tlio other evidence which has been cited, proves conclusively that tho 
limestone at Pecos und neighboring localiticft is not the equivalent of that which underlies the 
Coal measnrea throughout the southern portinnn of tho coul baRins of Novn Scotia and the Uis- 
liiBtppi valley, usually considered identical with the Mountjtin liuiestotie of Earope. It also 
constitutes one of (he indices of tlie r[>]u*r Ciirboniferous date of the limestone occnpyJnp so 
large a surface west of the Little Colorado, of which the uxposures at Camp 70, Cascade river, 
Fkrtridge and Cedar ereelca, and east of the Sao Franeisoo moontuns, are fblly deacribed in 
the proredinf; rliaptcrs. This slicll, Ro widely distributed, lioth peographiciilly nnd verticidly. 
affords conclusive proof that throughout tho greater purt of New Mexico an opeo sea prevailed 
during the entire oontionanee of the Carboniferous epoch. The Upper Oarboniferons lime- 
stones, in their great thickness and uniformity of character, indicate the uninterrupted prev- 
alence in this region of tho physical conditions represented by the unmeroos, but thin and 
widely separated, calcareous bands which are a constant feature in the structure of the pro- 
ductive Conl niea^iire!4 in the Mississippi valley. Specimens collected by the WTiter on the 
banks of the Colorado exhibit the spiral cones of the interior with great distinctness. 



Smunm OAMBUTim. Uori. Amor. Jour, Beknee, vof. 29, p. 150, pi. II, fig, 3. 

This Ibasilt ao characteristic of the Coal measures of tho Mississippi valley, occnra abundantly 
in the limeHtMnr-^ iih 'ut Riiiita Fe and Pecus village, New Mexico, and in the limestones of tho 
Carboniferous scries in Kansas and Missouri. 

I have collected the same foasil in various parts of eastern Obio and western Pennsylvania. 
It is liable tn considerable variation in size, and also, to a less degree, in tho size and arrangement 
of ita plications. It is not, however, ao like other speciea as to be easily confoonded with them; 
and from its abundance in most of the localities where it is found, and its wide distribution, it 
is one of the most valuable guides in tlnj idfutifieiiti.tu of strata. 

Wo did not tind it in tho Carboniferous limostonea west of the Bio Qrando, although its 
associates, Spirifer lineal m, Spirtgera ftAHlUa, (tc., are abundant. 

This is the shell figured by Mr. Marcou, (Op. cit. p. 49, pi. Vtl^fig, 8,} under the name of 
S. xtr'mfw*^ var. trijitufitiifi. Both forms given by him arc presented in many localities where 
tliis fossil exists. Such is especially the case in tho sorios which I have collected iu Ohio. 

Tbe laigost, most inflated, and least angular apeoimona resemble 8. driahu, but by far the 
greater numlicr depart very widely from it. Even when most like S. xfriaf'is, t\io form i> more 
angular and tho number of plicatious less. In S. striattu these vary from 6ii to lUO iu each 
valve^ while in all the apodnwna whiob I havetho number is from €0 to 79. Boomer and HaU, 
who deacribe this qtedea under difforent names, regard it as distinct firom S. $briahu. 

Spdifb BooxnoiiTARi. Ibroott. OeoL N. Amer., p. M,fL Vn,Jtg9, 4-Ae. 

This is a ilistinet and beautiful species, of not uncommon occurrence in the CarbonifefOOa 
limestones of New Mexico. Dr. Hayden has also found it in tiie Black Hills, Nebraska. 

Spibifeb UKBAtoa. Do Konninck. 

This species is oven more widely distributed than 8. cameratu/i, being common tn Europe 
and America, and fouud over all parts of our continent, wherever the Carboniferous scries is 
developed. It is quite common in the cberty limestone west of the Inttle Colorado, oocnrs 

apain on our route in the limestones of the vicinity of Sanr.. Fe, mid in Kansas an<l Missouri. 
1 have also collected great numbers of specimens of it in the Coal measures of Ohio. 
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Like many other fossils common to both sides of the Atlantic, this species has a lower range 
in the Old World than in America. 

De Konninck reports it ncfurrin^x in tlio Mountain limostnno in many parts of Europe, and 
in the Devonian rocks of the Eifel and Wales. I have never known it to be found in strata 
older than the Carbonifenraa in this oonntrj, and it gen«raUy oocara in the Coal measnres. 

The PurfncL' iiiiirkiiigH nf this fholl are so delicate thiit tliey uro frequently not obsorvaLle; 
and imperfectly preserved spocimons, having the general form and app(«rance of Terdfralida 
Boysgii, are liabb to be mistaken for that fossil. 

CHONETES. Fisher. 

Cbonbtes terneuiliasta. Norwood & Prutten. Jour. Acad. Nat. Sd., PhtL ; new aeria, 
voL iZ7, part 1, page 26. 

Some portions of tlio rhcrty liraost'tiio on the banks of tho Colomdo, one huiidred iisili-s 
northwest of tbo San Francisco mountain, are cliurgod with specimens of a Clioneics which 
approaches more nearij to 0. VerneuHtana than to any other described species. 

The %ure and description of C. VerneuiUann given by Norwood k Prutten represent it as 
"small, transverse, having its greatest breadth on tho cardinal border; beak much larger and 
higher than in any other known American species. An extremely deep sinus extends from 
the beak to tho anterior border, which i^ euiarginated by it as seen from above. This sinus 
is bordered by liigli ridges, between wliich and the cars another sinoB ocoors. Cardinal 1)order 
furnished with four tubes on each aide of the beak," Ae. 

From this description tbe specimens found on the banks of the Odorado in some respects 
depart; the outline of the sIkII being more obloqg; i. e., the breadth near the anterior border 
approaching that of the cardinal edge; the mesial sinus being less deep, sometimes scarcely 
perceptible, and, in the same degree, the carinatioos bordering it being lees oonspicnoas; the 
lateral ainnscH not generally visible; tho tubes of tho cardinal border varying from three to 
five on eacli fide of the beak, but OBoally four; the beak scarcely prqjecting beyond the 
cardinal border, <kc. 

In other respeots no diflbrences are perceptible, and I bave siq>posed tbb to be a form of 

the above species. 

Specimens precisely agreeing with mine were collected by Messrs. Meek and Uayden, at 
Madiattan, in Kansas, in the upper Goal measnres. 

RHYNCONELLA. Fisher. 

Rin Xf O.NELLA ITA. 

Ti-iihmtuJa uta. Marcou. Gajl. X. Anur., p. pi 17, 12-12*'. 

Common in tbo middle and upper limestones near tho mouth of the Little Colorado; also in 
Am limestones of the Oosl meantres of Kansas and If issonri. 

The specimens on whioih tbe description of tbis speoiss ws« fonnded were obtained in Utah, 
near Salt Lake City. 

PECTEN. Linn. 

Fbctbn OCCIDEXTAUS. Shumard. 

I obtained an imperfei-t specimen of this species from coal shale on tbe banks of the 

Stranger, above Easton, Kansas. 
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Picnv (HoHom?) CouttADimm, (o. sp.) 

Plata I, &g. 6 and Cd. 

SIk II of modorat* size, (two inches in diiimeter,) siib-orliieiiliir. oMicjne; sliglitly lobed on 
posterior side; anterior ear rounded ? small ? posterior oar prouiinout, with a btraight hinge- 
line and flexnolu kteral margin; apidal angle, 85^; snrlaoe bearing 18-19 radiating coatte, 
ivhirli riro pfraiirlit niirl Htrniin^ly markotl on tlu> anterior anil middle [idrtions, ati'l luM-ome 
slightly carved and gradually smaller as they approach the posterior side, on the lobed expati- 
Hon of the shell becoming entirely obsolete. Tbeae cnrinations are crowned at interrab 
Bomuwhat (greater than their breadth by prominent ftrehed lamellffl, by wfaioh the rar&oe is 
highly ornamented and roughened. 

This is a beautiful fossil, apparently quite distinct from any species of Pecten or McnoHt 
hitherto described. 

The details of structure are not sufficiently well preserved in my specimens to enable mo to 
determine certainly to which uf the^e genera it should be attached, the characters which it 
exhibits being such as are shared by both. 

The posterior < fir is flat, broad, and apparently angular, bordered by a straight line on one 
side; the other tlexuoas and pecten-like. The anterior ear is partially wanting, but is evi- 
denflj narrow, and probablj ronnded. The straight hiqge«Uiie of the opposite wli^ is not 
jwnlinned beyond the beak. 

FUSILIKA. Fisher. 

FoBiuvA cnnnnuoA. Tisher. 

This fossil, which is found in the Carboniferons or Honntain limestone in different parts of 
Europe, tho\igli, so far as I am aware, not yet discovered in the Alloghnny conl-ficld, is exceed- 
ingly abundant in the Carboniferous rocks of the western part of the Misaiasippi valley, 
where it ranges from the " Osrboniferoos limestone" to the Caal measores. 

I did not {\ml it in the limestones on the Colorado nor about Santa Vi, though it haa been 
found at no great distance east of that point. 

After leaving the Cretaceous and Permian nwka of western Kansas, and otmiing into the 
Coal measures, I found it occurring in snch abundance as to form the greatest part of the mass 
of some of the beds of limestone. 

The strata which contain it are interetratified with the shales and coal seams of the prodvc* 
tire Coal measores, and it seems to nm throogh the entire series. 



FOSSIL PLANTS. 
OTCLOFTEBia Brong. 

OTOLQPmnB HOQOKmB) (n. sp.) 

na*aIII,«p. lands. 

C. ftonde simplici, stipitata, orbioulata Tel ovata, cordata, saepe bat*! latere uno obliqaa; 
ncrvo medin valido medio evanescent!; norvis seeondarUs tenoibos creberrimns dichotomts, 
furcatis ae4uulibus. Fructiiicutio uiargiualis? 

I have indnded this beantiM form in OgdopUrit with some hesitation, as by its strong 

median nerve it differs strikingly from anj' known npecies of that genus, and is i lf arly excluded 
from it by the definitions of Brongniart, Oooppert, Unger, and all other writers on fossil 
17 h 
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botany. Aa, boirover, tbe limito of fbe genera of foeul plants when fini eetebliehed are in a 

great degree prOTbiouiil, und cacli discovery "f new specii-K is liable to modify tbe provions 
groupiog, and neoesvitate a revision of generic Uefinitionis, it would tcud to retard rather than 
, advance scientific progrese to insist npon tbe eetablishment of new genera for speoies which, 
however closely allied to tho8o hcrore described and generioally grouped, should present some 
characters incompatible with former generic descriptiooa. 

Tbe genus Cydoffderit has been the conventioMl reoeptade of a large namber of planta 
whieb have in commou a general flubelliform, orbicular, or heart-aliapod outline; are without 
a median iicrvo; (licir fine junl crowdid norvulcs rndiatiiig from the bafc to tlio mart^ins*, and 
dichotomouHly lurked. Among tliefc uru liomu epeciea which, if wu had the living pla^its before 
US in fructificatioaf we should probably find to be somewhat widely separated. Some of them 
nro dnnbtless the banal aiul alumriiial frondu of highly deconpound ferns like those of All'>fiorn9 
myilialm.* Otheru were the cauline pinnuluB of NtMTOftaiia; and still others were simple 
stipitate species like tbe common living Canijttotona rkiwophyBut and various other dmple- 
fronded ferns. Brongniart has separated from the others those which he supposes to have 
been attached to the stipea of Neuropteris — such as C. oUiqtia, C. orbicuhita, C. dilitata — 
under the name of Ncphrop(eri$, and leaves as types of his genus CydupterU, C. reni/ormus, C. 
tricfiomanoides, C. digitoi-i. ('. HMoKi, Act Hy observations in the different species of 
Ciji'htplertu found in the Coul ineastires have led mo to the same conclusions, and to infer that 
nearly all the large sohtary orbicular, cordate or auricled fern fronds should be regarded as the 
basilar 4Mr raehidian fidioies of IfiMNtjplteriM. I have found several species of that genus so 
penerally accompanied by partinnlar specii s nf f'\"f >pf«rit that I have been compelled to rcfjard 
them as portions of the same plant. So marked i» this companionship that I have been incliued 
to doubt whether any of ibe simple leaved species of CydnpterU of the Goal measures should 
be retained in that genus. 

Locality and /omuUion, — Bands of clay in beds of lignite between the base of tbe Cretaceous 
series and the summit of the variegated marls near the Moqui villages. 

PliCOPTERI:^. Brong. 

Pbcoptehs otcloloba, (u. sp.) 

VhiU' III, !]}•». :i, I iiikI la. 

p. fronde bipinuatihda v. tripiuuutitida; pinnis longis linearlbusque, piunutihdis; pinnulis 
breviseimis semirotandis v. saborbiariatis veloblongis, obstnsisimis, oootiguie, smpeinmpmlibuB, 
8U{)( riorii as miqoribus; nwvis pinnatas valde notatis (3 utrinque lateris) simplicibus vel rarius 

furcatis. 

This is an exceedingly pretty species, of which ti>e details of structure are well shown in 
my specimens, though they are small. The size and form of the frond, as well as its range of 
variation, will require a greater amount of material fur their elucidation. 

The pinnm are very long and slender, as shown in the figure given of a portion of the upper 
parts of the frond; tbe pinnules are usually semicircular, or forming more than a half eirde; 
when, as sometimes happens, they are opposite, the pinnsB have a peculiar beaded appearance. 
The upper pinnules are frequently largest. 

Although this plant is new, it is not without value in the determination of the geological 

pDsitimi of the rock in which it oei urf<. It is most nciirly allied to tho Pn i,p(eriden of the Oolite 
of Europe, such as P. acuti/'olia and P. obtugffolia, Liud. and Uott; F. arguta, Brong; and 
among Amerieau fossil plants to P. mduUUa, Hall.^ 

• Qappnt Oatt. Tom. VOmbL p. 99, pi. VIII and IX. Ag. I. 

t Dtet. Htit. Vst. vol. XUI, p. C5. 

% Vnmoai't Kqiort, Expedition uf 1842 luid 1848. 
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The extremely long and slender pinntc, in which the upper pinnules are frcqnenUy largest, 
give it a character (piitc diflorent from that of any speciua of this genus from the oosl formap 
tion, and connect it flogoly with tlic frronp mentioned alinvo. 

Associated with Clalhroplcria of Jurust^io atliuitics, and with the first appearing species of 
the dieotyledmuMu plants of the Oretaeeona epooh, tlus Ptecfteria ooDfirms the inference 

derived from otlii-r soiirccH tlmt the li;rnite bed cmtaiitin;; it lies just at the pr)ii)t nf junction 
hetweeu the Cretaceous and older rocks, and showing u minj^liiig of forms belungiug to tho 
two fiMrmations, proring the impossibility of drawing sharply the Ibee of division. 

NEUBOPTEAIS. Brong- 

NBOBOPnUOB AHOtJLATA, (n. Sp.) 

Fbtte m, flf . i. 

N. ftvnde pinnate ▼. bipinnata; pinnnlis orbicalato-ovatis, basi oordatis vel rotondatis, spioe 

sub 5 anpulatis; nervis liiris vjdidisijiie, in ani^nlis marpinis termiiiantibus. 

Scattered pinnules only of this plant were found in Cretaceous shales lying upon a bed of 
lignite north of Oraybe in the Moqni eonntry. Better specimens may require some modifica- 
tion of the descriptinn now pivoii, hut the angles of the remote maiginof the pinnules distioT 
guiiih it from any species hitherto described. 

SPHBNOPTBBIS» Brong. 

BraciromBiB, species. 

Fngments of the frond of a very pretty and distinctly new spectee of this genns were Ibnnd 

in the clay bands of the lignite bed at Camp 92, (Moqui villages.) It is most like Spheiwpterls 
dichoioma, Alth. from the Zecbstcin {Ifeue PJUaa, aua dem Keupershle/er, Pakeonioyraj^kioa 1, 
1846, 4, 1,) but the pinnules are less abmptly truncated, the upper' ones being almoat 
spatulate. More material is necessary before a satisfactory description can be made of it. 

Another and larger ppceies wh? defected in the )<hales overlying another lied of lignite in 
the Cretaceous formation two hundred Icct above tho last, but the specimens obUtiucd were 
too imperfoct for determination. 

PHTLLTTBS. Stemb. 

PHTium TBirosiaaiiros, (n. sp.) 

Hate in. flg. s. 

Ph. folio lineari*Ianceolato acvto integerriino nerro primario valido, nervis secundariis 
panels, viz conspicois, arcnatis, apice conflnentibua, nervis tertiariis, creberrimis confluentibas. 

The specimens of this leaf which I obtained arc too imperfect to form tlie basis of a satis- 
factory specific description, or to enable us to determine with any certainty its botanical 
affinities. Like the next, however, it is highly eharaiotwistte of the formation in which it is 
found, and may have a certain value in tracing the parallelism of strata upon this continenL 
It is ordy in consideration of flii.« fact thut a name and description have been given to it by 
which its identification may be possible. It is from the lignite bed lying just at the base of 
the Cretaceous series at Gamp 92, in the Moqoi conntry. It is undoubtedly tho leaf of an 
Angiosperminis plant, and perhaps of a BaUz. 
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Phylutss couiACGOUSp (n. sp.) 



rUte III, 6ga. 7 luui To. 



Pli. folio lanceolate, utrinquo acato, integerrimo, Iwvissimo, craau; nenro medio craasissimo 
atrwfo; nervia socundaTiB tennibaa, mpe obioletii, rimplicibiuT • nmro prinario aab angnlo 

acntoVpredieiitibus. 

A thick coriaceous loaf, with n very strong mid rib, io which the lateral veius are acarcely 
diMemibte. The nmrgtafl arc quite entire, tbe samintt acate, tbe bate decarrent on to tli« 
ptitioli . It Its iipparendy generically identical with some leaves from the Cretaceous rockfl of 
Blankenburgh, &c, oompared by Ooeppert to those of DeRenia. They are from the Lower 
Cretaceoas strata of the Moqni villages. 

As I am about to revisit tlio locality where these plants urc found, I will defer all diaooarioa 
of their botanical relatioos till more and better materiala have been obtained. 



A large number of fragments of a species of this gonus were obtained in the lignite bed at 
Gamp 92, (Koqai country,) bat too imperfect for description. 



OLATHBOFTBRIS. Brong. 
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>.«. .... .... ■ 



Tmchytic porphyry 

Porphyiy, white, with etjwUU of limpid quart*. 



• «... .... .....M* ... 



Trufhyt^', (|iurple). 
Paiphyi7...do... 
^httC^IJftft .... .... «... .... ... 

ScnriitceoiM buMklt.... 

Forpbyry ........ .... . 



I mmm* •••• •••• «M« 



..... ...... ■ 



Voksnie ooogtomerato 

SUkUad wood from Tertiary atimta 

riucyi^y 1^ •••• •*«• •••• *•»• •••• ft*M •••••••• •••• «w« 

(aottled whita and red) 

ThKbyto with JMper. .... .... .... .... 

FOipbjTfJ •«•»•« •»•••• «•••«* •«•••■ •••««• •••••• «»MM mmmmm^ pmm 

T^AowoM tmohyto, (whiU, Minad ivlth i«d)«.., ..ip^. 
Itawbytie poirpbyiy......... 

• do* • 

do.... (pinktdi i^m.., 

Obaidian, 

tmcbjU .... .... .... .... . 

do...(«hlla).......... 

P«>rphyTy. 

....do.... <IIIm)-— — •« 
UomblaDtlo b1iUi0..m» •••>••«•*•< 



LoMOUir. 



Black 
do. 



<lu. , 



...do. 
...do. 



■ • •••• •••• m»mm M*. 



■ •••••« .... .... ..•« .«•• «••• mmmm •••• •••• «•«• •••» m** 



Tr*hytir porphyry, (dAtk reili 

forpliyry, wUto, with crystals of bumUlcodo.... .............. 

>...dO.... Dptak MM 

ilo ilirown). 

Scoiiaceous baaalt . 



Tinehyte, (jpd* nd)....... ...... 

^wpfcTT. (porple) 

Jaapcr, (striped)......... 

POrpbyiy, (brownish aod mottled) 
BaMlt (bUck) overlying Ttrtlary 

Porphyrj', <li(;ht y«Uo«r, veimMl). 



SIO 

811 
Sit 
813 

814 Trvbytc. <ii;r,ty) , 

116 j tmphjtf, (Mack and red mottlad) 



• •••••••• 



.Oarop 
...do. 

...do. 



48. 



.....do...... 

k.....dO.... ' 

do....; 

Jcsup rapida 
Black 

......do...... ...... do. 

......do.... do. 

......do. .... ....Camp 

..•••.do. .••. ....fiamp 

■imfli cf BMi calon .. 

do 

i««M*dBM«»a* »••«•• dO« 

, do 



67. 
48. 



M. 
4t. 



....do...... noatb of Blaok 

•••••.do. .... »... Ow p 48....... 

......do. C'ntnp 

^^^Hrt^^ of Blaok wOoo .......a,.. 

)•••«» do. ••••«# ■ 

filMk WO Mtal n i , Gbmp «..«.„, 

do Ounp d9«««.M, 

......do...... ...... do.M»»»a 

■•••««do» ....OHip 80...... . 

Jo Camp 49....... 

Walls oi caQon...Camp S7. ...... 



Black monntaioa, Camp 49...... ... 

...... do...... ...... do. ...... ..... 

Walla of cnfloo.. .Camp St......... 

Hontll of Black oafloo 

Black tnoanlaiiu, Camp 49...... ... 

>....■ do... ... ...... do. ...... ...a« 

......do ...Oaap Of...—.... 
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«i« 

sir 

318 
919 
SM 
321 
322 
»S 
S2t 
3U 
SM 
317 
MS 

m 

SM 
SSI 

sn 

8S3 
834 
83B 
SSI 
337 

sss 

m 

840 

m 

S4S 
SM 
SM 
Sii 
346 
847 
848 
349 
350 
881 
883 
SA3 
884 
888 
388 
387 



381 



foqfltjtr, (nddiih bioini,) with miIm of inicB 

obftUiian Tdu tad auMct In pat p h y r f ....... 

Porplijiy ........ 

...do.... (KTcaaiih Tallow).., 
Tiacbytic porpl^qri 
Amygdaloid trap eovUlMfllltd wllh cub. lloM.... ........ .................. 

Potjiliyry ... 
Bed jaipery rock . 



.... •..« M.. 



-•..«.• .... M«« .... M.. .»••••■• MH M**M«* 



M*. M.« ••«• •••• ■««• •».. 



Ikadvtok (fed aad jtllow) 

P w phy iy , (dark red, with yellow iiwU)...... ..... 

TMbyiOk dttme, ipaltod trflli wkllo)....... .., 

IhacfaTtic porpbyry 

....do do. .. (dtep nd).... » , 

l^wlto, (dwk |iMB) .... ...... ...... . 

Timdiyte (ydiowUi gray) with tnuiipannt cryiUli 



I M«*MM 



nMhyto ... , 

ScorU 

Poriitiyiy (light blue) with icalet of miua... 

. do....(gny) wttbiodandwiiUeofyatai 

Ttachyte, (grayish rod) 

....do (pnrple) 

,...d0....lMWcMed, (yellow, wtth nd 9014 .. 
Volcftnic tab, f white, Taiaad with pale pink) 

Black Moria. ...... 

Pwpliyiyf (dovo^olondi TilMd wllk vad).... 
Ttachyte ( toaa color) arenaeaooa..... .......... 

Porphyry, (Ualib while) , 

Red ^<Mllt0 ............................... 

Trachyte ........ ...... .... 



M«.«* ...... ...... « 



Metamorphic ooogUMBanta..... .... ...... ...... .... 

rorpbyry, (rod aod Ifreeil)...... ........................... ........m. 

AmyKdAlold tnpi, <»«iUaa Uoad wlUt aniteli of otrb. Una ...... .. 

Baatlt, (darkMaa,)! 

Tracbytic porphyry, (giaail, wHk wUtoand] 

Striped pocpbyiy 

Ontiu dBdoM porphyry .. 
Itepkyijr, IfUk nd wbMe).. 
....do....(pala jallMf) , 

Tab, (grayUi whUo) ...... 

IkaAylio yuKifbfif (pupUih) bfaedalid . 



' ...... M.. •»»•«• 



Black laiwintalna, Omp 49, 
......do. .... ....Ohmp 87. 

UouOi of Black cniloo .... 

Black coBen Camp 87, 

iWH,0aBp4t 

..do. ........OampSS 

toBtaokaaU 
iaBWH,aHm>43 

<taloo Mow VlrgeB riw.. 

Ulm k nil ii'.:.t:ifni.. Camp 18 
Chocolate mouDtaiiw ...... 

I. ....do.. ....... ...do... 

do do... 



67. 



.do. 

.do. 
.do. 
.do. 

.do. 



...do 

...do.. 

...do 

...do 



do... 

Camp S7 
Camp 49 , 
,(tapM. 
Camp 49 . 
do... 



.do. 
.do. 



..lo. 

.do. 



.do. 

.do. 
.do. 



.do. 
.do. 



.do. 
.do. 



.do. 
.do. 



, below iDoath of ViigM. 
Oanp 48.&..MM. 
— do 



•do*** 

.do... 



•■do***** 

..do. . 

..do..... 



88. 
43. 
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••••«• •••••• •«*• 



m 

405 

m 

4M 



Black KfMilt 

totphjry, ^clluw.) with deep red vebtt Md ( 

Tracliytic norf.hyry. ironu colored,) with large i-n«ljils of gXaigf SlUtfKt , 
8ycnitic poipbfij, ^ecD bace,) with ctTsUl* of wtiite («lilaparaadgiWB I 



Porphyry, (pale purplv) 

...(lo....(d«ep purple, with orange upobi) 

Fitch ■(on*, oiUiilar...... ............... 

Porphyry, (Rnyith white)....... ...... ^ 

Ttiuh>ti<: {wrphyry ............... 

Silicious porphyry, (porplabMMM) 
Svnfhjtj, (deep lad). MTO*..*....< 

Qd. tiftT«rtiM IB tndijrto...... ... 

Trachyte 

Porphjrijr, (cloadcd, parple, mmI yellow) . 
TMieMos tncfayte, (ptakUi whit^.. 

Tr;uli>tlr iiorjiliyry, (ilark red). 
Porphyry, (doll, porpliah bran) 
Scoria, (red) 

Porphyry, (n-.MWi «ray) 

....do (graykh white,) with black cryatalttof hornhleodo 

TkMAyUe | i uni l iyi| , (gmfi ..*......»». 

Porphyry, i brown, Uaai «tt iMtli'—m .... .... 

....do.... (red)...... ...... ...... ...... ...... ...... 

do.... (ligM poiple, iMkfaM) 

....do.... (red and blnidt vidto, Iwiaed) 

....do.... (light red, wtlboyitab of white laldqiii) 
....do.... (pupUih bfom, itUk imIm of niw) .... 

Traehytic porphyry, filull red, with large crystal* of feldcpar) 

Pk>rpbyry, (dark browo) 

Itaehyth poqphgny, (nd ami white)......... 

Porphyry, (llffht purple) 

do (Uuiah white) 

....do.... (pate foee oolor) ............................... 

BaMllic trap, (dark gray)........... 

Porphyry, (row.oolored) 

Tattcooai trachyte, (dove^colomQ .•••>•*•«. ••*... 

Trachyte, (fafowniib yellow) .».«••••« 

^ TnohyHo psrpkfij, (parple. with iica]«t«rnkB} ••••••••••• 

iwwa»VPr**«« •••• • (Nd and white) ...... 
Ttackyte, (d<m-«olond, wiih yellow ^pote) ................ 

Trachylic porphyry, (I 
I Porphyritic eyenito 
' Ptorphyry, (gray and purple 

BrirccUtcd (wrphyry, (rod and ycUow) • 
I Itacbyte ahadiag into poiphyiy..... ... 



Black raoantalnii, Tain p ^g. 

......do Camp 49. 

do.... ....do.. 



•••• •« 



• ••• «>■••*«••••■ 



•••••• •••• •••• ««*••• d 



•••• • 



• do Canp M....... 

.do. .... .... Ouip iS.... ... 

.do.... Camp 67...... , 

.do.. Camp 49....... 

•dv......... Ou^p M 

•do...... ...... do. ...... ... 

•do Oamp 48....„. 



......do.... CMnpM..M». 

......1PV.M...... CtaBpd8....„. 

.. do OhvM....... 

••••••^IV****** do* mmm 

• llOa«**a> do* •••••• 

<io .lo 

Wall* of BhMik oaOon, Ouap ST 
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I of tad ja^Mr . 



Bbck 
Walbflf 



Porpbyiy, (motlM,) oootaiaing n 

OMdtaB, (p«tt1 (tooe) 

...do do (dOft OOlOr)...... ...... m...m. ........ .. 

jMqwr, (red and yellow)...... .......... 

Dog tootk tfu lining oavWaa In tnp . ............... 

Stlidoiw pofpl tfi y, (pink) 

TDboeoot tnei jto, (gmoiah 70II0W, eoiloafng cobalt bloom?)— 

Puqihyiy ................................................ 

Trivcbyto. (frrcxn) ..•.....•.•..••••.........«.•• 

do (red aud jrcllow) ............... .......... .... 

....^bi....{6fMiii"ColN)ffod« valnad wllk ml)..... .............. 

do (dark red, urenaceottt)............. ....... ........ 

....du (piiakiib yellow) ................................. 

IMiytk teb ..................... 

Gmy |>or{>hyritic bnentt with olfvioo ..•..•..•.••>•>«••••» 

Forpbyry, (dull rod, wilh white apota) ....................... 

Cmiw IMdi|»tUe gnMt 

Jiuiper. (yellow and red mottlad).. 

Porphyry, (rose-colored, vilafld vtth yellow)............ ...... 

TVmifaytic ponAyry 

Tnfaceous rock, 'wt il -, ifhx-il with purple).................. 

Granulw uUiiduui in triwbyUi .............................. ....I...... do. 

Tnabyte, (oohh UoUi gngr) ...................................... I ik> 



OMnp At.. 

MM do.... 



wM..dii«MM. ...... do........ 

....a da......... Camp 49..... 

>.....do.M..M.. GBin|i 48..... 

i.MMdo> w...... OHiip 6i..... 

.••...do......... C»uii> 69.Mm 

..••••do. ..M M.. Camp 6T .m. > 

.....do......... 0Mp4»»... 

,.._dBi. .... .... Omp 6T_... 

......do...... ...... do...... .. 

••.•••dft*««.M ...... do...... .. 

...... ds. ........ Camp 49..... 

......dl>.....M.. Camp &4..... 

Black moantalng. Camp &7..... 
Ulack caflon above Camp ST.... 

CtaBipSt..... 

do OftTdp 57 

do 



TiaehjU!, (white) 

jMpor, (|«Uow) 

Romltlc trap overly tog Totliaiy 1 

Porph}Ty, (purple.) with ctysUla of nd Mdipar...... ............ ....... 

BiUciouii brvudated porphyry, (ba«« liver color, «llh Nd ud vidte ^oli)... 

Porphyry, (brown, apeckled with white). . ...... 

Bod tyenlte, oontaiiilng apecolar iron.. . ........................ 

Boiphyry, (parpUsh gray.) with acalvi! of mica ...... ............ 

BrecoUted poiplviy, baae yellowlih nd, with angular fngnuaU of qvaita.. 

OHneliaaa ........................... .............................. 

Porphyry, (white and oriam (diRldad) .................... ............ 

raldfpatUo to^ (wlilte) .................. .............. 

Fonphyry, (dnrknd, nlllifliiNlttanHii-oolond ipota) .................. 

Syenite, (very ooBpMl lad iM 

FeMtpatUognnlto..... 

Amygdaloid tn^, (poirphyiitio). 
. . . .do. ..... .i l tt. ............ 

....do...... .do. ...... ...... 

....do. ......do... .......... 

do do .. 



..do., 



Trachyte porphyry do Camp 57 

....do... ...do... .with numuruua dcoumpoeia^ ciystolii of white fcldapar. ....].. ....do Camp 49...... 

Ttadhytai, wtUi laigft a ofl Mti aal wtth oqiilib of 4«aito .................... Walk of Black ota. Oaa^ ST.. 

SiliclouB fwrphyry, (dark purple) ' Blade monntaini, damp 67...... 

......do.... do...... ... 

...... do.... .M.. Oaim^ 54.....I 

......do.... ..... Camp 67...... 

......do......... Camp 64...... 

..•«..do......... Camp 49.... ., 

.... OaiDp64 

uoothof BioTirgfli 
Black moOBtelas, Caiup 48...... 

......do. damp 64.... .. 

......do Obmp 6T....„ 

. do........ — . do.....M.< 

Walla of oafion, Oamp 67....„., 

Black BMUtalDa, (top 67 ...... 

Walk of oaloa Mow Vlf(ca .... 

......do.... .... do.... ....I 

BIcflk bovoCbIbbi Oaunp 64.^^. 
...M.dOM....... Camp 65...... 

..»do......... Oauip 64...... 

....do......M. Quap 

...do... Camp 57 



Camp I 
...do. 
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Ha 

458 

H» I 
Ml 
4tt I 
MS 

4e4 I 

465 
4W 

467 
M8 I 
4*9 
470 
471 

m 
m 

474 
476 
476 

in 

478 
47> 



4«7 



.... do...... .do...... .... ...... ...... .... ...... ...... ...... . 

Chalwdony, (ImaB ytUow) .... ...... .... 

Tri|i cunt.iInlDg Vfliniof jMpW m.... ...•..»•.. . 

...... .M. ..M.. M. *•. ...... M.. ..... 

TVaekytie peqahyry, (rtd porplc} 

Qiinrtritt- (plril:'i vvtiiji in ;:mnit*' , 

i>orplijrritk tTuclijrte, jKirllalljr colunuuiT, OTCxIfing 4H1 nod 483. 
fivpntliMilil poiplij^T**** *•*• .... .... ...... ...... ........... 

8tmtSficd pTophjry 

Scocto . ,. 

fHdi fltoDVy ^nwd) «••*«••• ••«««■ awMP 

Porphyry, (purple monochrono) 

do... .(purple,) with lAtgo crytUU of &l<lip*r.. 

DiMilijftep Ipttlo poffte) •••••• •••• «««««« *i 

OMdtan, wllb cryitela of rsd feM^ , 

QoarU pabUa, vall^ drift.... 

PUfpfajTfy* (pBiple i&d vUlfl)...... m.. ..«m....m. «..*•• *...«< 

OnnnUr QtnkUan .... ...... ........ 

PmtI itcMW, contidnlng garnet la spburiod aUMt 

Tu&ocoas tiMkfltb <yalloir, vainad wllb nd) ...... ........ 

Tta^te. 



4»0 La\Ti 

481 I VoicMiio taifi.......... 

481 I ObildliDi (gnqp)...... ..i 

4^3 BtiiitiA«l tafa 

484 I TBfaoaaa(ouoglaiOMnt«..M — 

485 I TekHdi tBiisooBtaiirii«<»7s 
i»C r.uTuMin pebble, valley drift................ 

lUack baaalt....ilo..........do......a.......M..m 

ailbblbM.flHMMin 



I •••••• t»*M» •••••• »••••• •••• •••• •••• « 



LooriHr. 

Black moQDtaiiM, Camp 49.... 
.....do.....„.. Ouipfi4......M 

do do.......... 

i1<> Camp 61........ 

do ....Camp ST........ 

.....do...... ....... do .......... 

.....do Camp 63 

.....do Carap 68......... 

.....do.... . Omp ST...... .. 

do do .......... 

do Damp 48........ 

•7.... 

do 

I'u Camp &4 ...... .., 

*....> do......... Ouip 4S...... ..I 

......do......... Camp S7...... .. 

......do.. Camp 64.. 

dOaaaaa. • aaaa. • ClO . a* • 

do CVimp 48 

Leroia'a Spring, Smi Fmodno moi 



Mount Tajlor. nny Camp, N. 
Black mooDtaina, Camp 6S.... 
San FfeoDciMO moQotelii ...mi 

lilru U iimuiittiliiii. Ciunp 62.... 

Mouth of lUo VirgoD.. ....... 

Black UMuhdM, Omp It..., 

do.......» do..... 

.•••••ilo*««««» •••••••do 

••*dDosa«a*««» ^taSP &(•••. 



IV.— TERTIARY ROCKS, BANKS OF COTjORAIX). 



SUoUodl WUUl ••«• •••• •••••■ ••■• ■••• •••••••• aaao 

InfuBotiftt VOck •••• ••••••■••■*• •••«•••• ••••«• ••«••••*•• ••••>• 

.aaadOaaaa »■••••■•••••« ••••••«••••• •••••• •••••••••••••••«• •••••• 


Ikaror bind.... ........ ......... 

WhHsiock, Ottqp 
















....do. ■•»... M..M«.» ...... ...M. ...... .M. ...» .... ...... Mi.. 

&HBikftoBo facnstod vWi coi^ wdo........... ...... m*. ...... n.. ........ 

'^andiitoni', (limV.. muH' i. .-..m •....••**«..*» •..m. ...... 

HetMBOipbk ooDgloioetale ..*.••. •.•M..........M.*.*aMMMM.*«.«.n.* 


■ ••••■dOaaaaaa ado aaS* WM* ■•••••••• 

■MMvdft •••••••••• ••••••••«••••••• 



488 
490 
4»1 
481 
489 
484 
486 
496 
497 
488 

6W) 
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Ml 

sot 

M»S 
604 
SOS 
CM 
M7 



•10 
Ml 
•19 
•19 
•14 
•15 
•1« 
5J7 

•19 

520 



Bed 



.(iM. 



Bad MogloHMnte 

C<Mtw r«'l Kanilitone. ...... 

llataBMMpliic TotiaiT (T) UbciIimm, 

IdAmotU fock .....MM 

Wed snndstona ..••...••••••»••• 

Cooglomcnite, cantaiiiiag tUidlM tnDks...^. 

...... ...... .M. .....*.•••• 

Uujr . ...... .... «•* 

r...dB «M*.*.. ...a ..M «..........* . 

Bad audilMte imdcr tnp. ...... .... .... ...m. ......mm • 

Bed abate under trap. ...... ...... ...... ...... ....m. 

Bed eanddone under tnp ...... ...... .... ... 

....d» do ^ ...... 

InAintlal rock ....... .*.... .... m.. .... ...... .... .... ... 

Sllidfied wtMH] 

Carb. limi- filUog rclna la ' 
bltaMlial rock. (pltollUc) 

Tooth of CTyfcM primigmim^— •••••« •••••• 



•mm* *mmm « 



Bed Bock 

Honoraent 
Cuiip9< .. 



•••••■do •••••• •••• ••*« 

OuDp67 

i«*»««do 

, do 

do 

do 

D««ert iorCue, Ouap M 
Ounp 35 .... 

White Rcnk, Ciunp ii ...... 

T«U9 diUl, Gtatp 9S .... « 



49.. 

«0. 



•••• 



v.— UOCKJS FOiUUNO TABLE-LANIW OF XUK Ul'i'Ui UUUJiiAIK). 



611 
6SI 
•19 

U4 
SIB 
•99 

•r 

•99 
•99 
•99 
•91 
•99 
•99 

634 



Ornnlt'-. (irr«y,) b»*c of serlM 

Oimnlte (red coanei Teine and maaeaa fa 991 
Id ••! ..MM* 



•«« •••«.« ...... 



o( atnti&d Mifal 

Qaartaoae taod Todi, (atriped, poipla, and white,) lying OTcr 624 

Darit red taodstooe, oTcrlfing 615 

light brown HntUtoDc, orer 626. 

Bed ihstr mod rocfc, with oactoof fncold* (r)over62T,aud Intentmliflad with 699. 
Bed ihaljr nndntODe over la«t, and IntentntUled with 699 
OiMK dwle.atatlar to 528 

Bed apeclclca] nodiitoiie, iotentrutUed with lait ... 
White ipecklcd iaaditoDe, interatraUOed with Iiat 



.... .*..»..»». M...... 




Thin ImndMl mnd rock, with mild fnrrowa, inteiatntiflad wUh ahalea under 

thiik bedded tandatooa....... ............................ ........ 

with oocabf) orer M. 



CaBoaof 

do 

do 

do 

do ■ •••• 

do 

!••«•• dO« 

do 

do 

Tallejr drift of 
CUDip49. 



1 97.. 



. do 



49.. 



.do. 
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Qrct-n fihale. 

Sbolljr llm«>tiii>e, like 6U 

FiilUtnl aunilstoo*. 




or traa. 



...Ao (cluiHled purple Aod Rray.) lUiniliir tn HT 

do piBk,) itBttlM W M4 ............. 

WkhNSolMrfad UoMatoM, eonMainc enah? raplMwd I7 

■ ••.••..•••.^........•...(palr follow.) fal^bljr I llltlllllH •.•••..•.«.....• 

...4tt............(l|fh(gfm]r, bwidad). ...... 

iDdoislad ugllUi-ealakiwM Birl, wHb hud MMigMim 

Red areoaceom lirowtuse . ............. 

llatugiOi]»b«MNl uigUlMiMMW ahala with •Mtl*a«( ckHUoadoiij in Jolato 

iMtanM argUlMMW iImI*, (baft) cbvMIm llocd iHIb oiwloadiar ........... 

A>............(ch)aded yellow and (^j)..................... 

. *».. ......(hHidad nd Mtd jflloir) ........... ... 

CteioMiMr eoatliic mteM of Jetett of tat.... ...... ..................... 

lodureted daj, (wbitirh) 

OeUidv ai|ilbM9w r««k. UM wWk dttdiom laMtwHwu...- ............... 

do d» 

Chiitccduny froai JoioU of 664 .......................... . 

tlUkiottt UiMHiiai lnUnlmUfi«l witb preceding Mdat of iMtuDOi|iblc ■wit.. 

D«D*e, bloWt gnj lloMatoDe over prccoding Miiw ......... ........... 

BIghOT portof iMt, CMMidid^ topnfcotftwlli. 



.do. 
.do. 



n.'nmtif" Irrin ore ia 585.....,,,...,,..,.............. 

Jaiptrj chert in fiC5 .................................. 

Oand fhNB iiOD on In MS ............................. 

Spirifer from iron ore In S65 

Ued oUcarcona «auditoo«, oonUiniDg gypMim, over 6t9 .... 
......do... witli nd ihale aad griMno 

Whit'' Lyiwiim, with Inst 

Ligbt tuUccoiu lUMf ue«ian liiuwtuue, uverljriug 671 .....m 
Onb thldi-liifddwi MadaloQO. vm 6TS 

DnU< tliin-!). (I lol s<D iKtoiic, Mint M Sli .............•••> 

I'cbblo of iMt, valbsj drift.. ........... .........a ......a. 

CriDoldal ItaBMleoa, orar S75 

Pebble of 557. vallej drift 

......do...... .oNHaiolug crincridal oulnmu .............. 



.do. 
.do. 



..do............do....... 

.Uto.......«....d»......... 

..do . ..do....... 

..do ..do....... 



CailoD, L>iamoDii litrcf, '.^amp 48. 
,......,do............do..... 

.do do..... 



M 

....do ... 
Camp 69. 
tiHopTS. 

do. .. 

Camp 6». 
OHopTt. 

do. .. 

CwnpM. 
OMtptt. 
Camp 48. 
Camp 56. 
Caiaptl. 
....do. .. 



■••••R •••••• 
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Ml 

sas 

68S 

aet 

ssv 

SM 
690 
591 
5tt 
MS 
M« 
MS 
696 
Ml 

m 

6S9 

wo 

Ml 

602 
«M 
604 

605 
M« 
MT 

608 
«9 

•to 

611 
6M 

eu 
•u 
•u 
•11 
m 

•IS 

•i» 

«o 

•SI 

c» 

CSS 

cs« 

•SB 
•ST 



•••••• •••• M** 



FttbUa of 667....... ...... , 

...... .M. ........ .... M.. .... ..«• ».....•• ..M •..••« 

do....... ..M. .... .... M...«do.*.... .......... ....do. ...... .... .... 

•....•do...... .... .....diowlnf vMrtnl w4mo«m.m* ...m. 

••**•• do.... ...... .... .... ......do...... ...... M.... ...... ....... ...... 



> .... ••••.• .diowlBg ntlnlor of 

BhiininK intntiorof 

...withqiincoof />. /mm....^. 
...irillialaoida] 
..witli FmtMiUa .... 
>..«itb Dk tg mmm .., 

..with ctnli villijdillt..........M...... 

. . with OffJmiM. 

.• with oonb.... ...M. .... ...... ... 

..wMb OHiUw /yiifdiWi mM. ... 

..CrinoldlMKl Orfkiima /lynmfitiBii ... 
..wttli 



do.... 

do.... 

*«•••• dO'BMi 

do.... 

do..., 

••■•■•dOo... 

•.**.«dO«.«a 

•••.••do.... 

do**. a 

do**... I 

do ..wtthviMOor 

......do.... M.. ....d o .... ... 

••••••do.... .... ....do.... ... 

......do..... 

Coral 6ooi loBO ...... .... ...... M.. ...M. . 

AvAmOw ...M.do..«...M ...... . 

PndutiM, .M. M.. .M. M..dO.M* ...... .....< 

Coml.... ...... MM.. ....do^.. ...... .....I 

CifaiaUoI eatomii..... ................ 

Spmt'n of ArLtiaoocidans CTacx-!i% KOHbniJT... 
CrinbidiU column, x«tj laig*. ......... .....< 

ofAtalNHMa 

\yttotiy Mmtifta , 

....do...» do.... .uid Sfilrtfer Uneotoa.. 

a codes of calc ipor. la STT 

do. * ... - .do ..... . .do. • • MB.** • 

•.•.do«.*»«o .do*......dci****«»«< 

•.•.do....*«.do. do.*,.*« « 



I •••••• 



)• •••• •••• •••« 



•••• •••• •••• 



Camp 55. «••»«*« 
GuDp 48. 
Camp 67..««M,« 
t.**do* .•MM*** 



V* •«*• *•*« •*•*•• 



• »M* •••• ••«« 



Kovto........ 



B MsadO a 
o...«dO ■ 



■ •••• •••• »•••«• •••• 



•••«•• • > ■ • ■ 



•••••• M»**» •••• 



*«.•*.« ... 



....do do do 

....do. ...... do. ....••do.... ..M.. ..M .M* 

OjpprftaoH dialog omlytafOTT...... ■ 

Snoii7 gypmot. tatmlnktlfled with M. 
....do...* •♦..••do.... ......do*..... 1 



• • * • do ... . « • ado.****. •aKn« .M.40.M>fl»*« 

....do do .........do....... 



....do. 
.•••do. 
••••do^ 

.•.•do. •• 

...do. .. 
Camp It. 
Caifip 70. 
...do. .. 
CaapM. 
Camp TO. 
..•do. ... 

i.^adO. mm* 

...do. ... 
• •.do. ..I 

...do. ... 
...do. ... 
...do. ... 

....do. mm 

...do. .« 
...do. ... 
■...do. ... 
...do. ... 
...do.... 



■ .... ..MM.M. 



i, tXamood Hrtt, Ouiqt TS.... 
..do.......... 



do. 
.do. 
.do. 



...do 

.Qunp n. 



1 7t 



.do. 
.do. 



...do. 
...do. 



..do.. 
..do- 
..d... 

..do.. 



.do., 
.do.. 



)T9.... 



a^dO. «..«.« 



do... 
do... 



..do. 
..do. 



.do..». 
.do..... 

•dO*aM. 
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OrfUiiiw OwMarttih, Navbanj, cbwtj Umwtone, owrlylng CSI. 
S(Hrigcn lubtillta, (eh9««*««»» •••••• ••••••• 

...,do„.. ....da....^ .... ...... ...... ......... 



• •••• •••••• ■» 



Cktoo, Diammid river, Cuxp 70. 

ado. •.dft. mmMm 

iQ do 



.do. 



.do. 
.do. 



. ■ . . do...,i 
— do« 



f N. & P. 



^.do»..do... 



Clionrtea Venieallfamar,... 

PUm {MtnOitt) Ot/kmlmak 

,.do.....do In p»bUa vaL drift. 



... •••••« .... .... 



..do. .in ch«rly UaiMlone.. 

Sfir^v liaealMi, la tSitxtf HmoitoiM ....... 



Ptadttctna IvetU, (cut,) la dMrtj 
>... .do. «...do»..... M«» .....do.... 
.... .do.... .do...M#w.. ...•.do...M. 

/VncaiiUa.. .do ....do...... 

Prodoctuii . .do .............. .do...... 

Crinoid&l lilDMlOIMM.n. .»... ...... 

Cbntf limartoiM.... 

Bad ■hale, over 651 ...... 

CoDglomeraUi 

(nddiah white,) <U... 

OTarlaxl, (yellow)...... ......... 

— do 655 and 656 (red) 

....do....6M and 6i6, (rod and jrailow)..... 
,...do....aKaaceoiia, (red,) =:6ST......„.. 

Cait of Prakntm ......... .... ......... 

ASnlilw from carb. UmeitoM....... ......... 

AlUrima, (cast,) do.................. 

BdUrtpkom. .do. ......do.......... ........ 

.do .do 



Manbattan, K. T 

Cbertr HmwitiMMi, moutb of Utile 

do.... ...do 

........dto.... ....... .do.. 

adOatt* *«*dO*« 

........do....,«......dB........ 

Cbmitr HnmtBiM rnauA «f Utile 

Oalonlo.CuipM. 

........do..... ..(to........ 

Clicrty linmtMM, moatii af UMIo 

Colorado, Camp 73. 
Baaka of Oidar cnek..... 



n... 



.......do.*..........do. ....... 

.......do...... ....Ciiiup 70 . 

.......A Oaap IS.... 

do.. .OmpU 

■ •< ..do...... . . . .O'Up Tt ... • 



OarboaUBtona llmeatooe, wltb Pniaeli, to. 

I'ndudiu, from 664 ....m 

PnAiBbit aMAMM^ Aiv6ovy.M. ...... ..... 

.••do.,....du...... ito..M .... .... .... ... 

,...do.... Ayara...... ........ mm... m*. 

do.,,. 



...do. 

...do. 

do., 



..do. 

.^0. 



n 



Agon 



SanUn. 

...do.... 



.do. 
.do. 



IVoort. 
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Vmbo. 



m 
m 
«n 
m 
m 
•n 
•n 
•ni 

6K0 

(81 

MI 

US 

(84 

(8S 

686 

687 

6»8 

689 

690 

(90} 

(91 

(91 

(93 

(M 

•M 

«M) 

•M 

MT 

U8 

(99 

TOO 



701 

701 

7 O.J 

704 

T06 

70S 

707 

TOB 

709 ! 

710 

TU 

lit 



•••• •••••• ••••*• ••••••«••••' 



tegbriailia 

Ooal, (mi-UttuBinoiu). 
OmI, (MtuaiMBt) ..M.. .. ..M ...... ...M.. 

Coke of G73 .... . 

Cud. (MthiBcite). ...... ........ — 

CM, fMtMBbioH)-.*'- «•••• •.«• ...... »'• ...... ...... ...... .... . 

Pniiulut tpltmUiu, Coal nieasnrc* .... ...... ............m..........^... 

••««•• •••• ■ 

JM»M<yiai*te,Ooali 

Cirb. liincatOMWMli 



Saata 

Near numaan, Utah... 
— do dit... 



do ilo 

OoU Placvn, Mew M«ik». 



Nrnr Biir1!nK>me, KaiuM.. 
UanhaUao, K.T ......... 



k ■«•««• •••• MVM* 



.do. 



... do...... .... ...«do..... ...... ...... ...... .. 

M* d9».*.M .... ....dO........M ...... .M«M« M 



.......M... .«....« M...*« 

Cliert, cuutuioiug A«ilM4i.........M......>...M......«...»..M..i 

C«rb IbttMtOlM wlUl AvdMM •••*•.• ••..** ..«««...«....• M..M... 

/{AyaMNMlb Ml, (IMfaMtM, Haroon,) Upper 0.1I......m....«. 

PndufUu ....... .... .... ...... ...... .... .... ...... .....* 



SfvtftT Onwriitaf........... 

SftT\fer, Uocky MtKim 
CAontto OrtmHf/ima, ) Omn. 
fmhem 



.do....A90«{... 

,da CMWm (Bowerb}) .m..... .• 

rwialW. (Me«k and Ha/deo,) Upper CurbMlftfou...... ...... 

Chmdm Fw n ril tow, ( ti. and P) ............ 

■Mr, aiidimlw Ppyet Coal muamm....... 

mbibfd 

Dirdiia, Upper C. M. 

AM* JbrtM< (IMfWbta, llMaM,)0. U. 

Um w IOBO , (■■SDeilan) 

J. Permian, TViutic, i f) anl Juruoie (?) 

Red Msdatone ntaUng ooaformaUjr oa oarb. limMtooa, (616. 660.and 661.). 
CoagtooMmto. orgriyfaig T81 .... ....m ...... . . .. 



Big Spring, K T , 

N«ar BurUogame, K. T...... 

1iHlomK.T....M. 

..lo 

...do ... ... 

I m m ado* a • • 

I . . . ^ i O ....MM.A^M*. ^ 

Mw BttrUagaaM,K. T....« 

llanintlu,K.T........ 

CoDocQ Btaft ».... ...... .. 

r*«odO «***»**MMaiM«iMH«««BBI 

FoftlHanlo. ...... ...... .. 

U-xini;ton, Minoari ........ 

Ballevoa, Mobnaka......... 

...do do 

do.... ....do ........ 



Diamaiid Spring, K. T 

MuliatlM. K.T 

MIovM, Nebmhft.... ...... M... 

CoimcU BoOi 



.l<i 



lU-d, foliated, ripple- marked aatuUtuue, with red •hale, o««r 703. 
OrvMildi dl(9o ovorTOS...... m..m ...m. m.... ...m. mmm... 

Mi.'llr. gr>«y i! in<l>.t«no iDtonlntUM wllh 704.................. 

ConglotoMate orer 70fi.... .. ...... ...... ...... ...... ...... ...^ 

HlloUoJ ^wod, iwd, An;, hutk trarltgitad nurfa omt TVT. . 

.. do...... ......do...... (ti'd and g'oco) ..... 



Fort iMVOBWortk m.. 
OdkM Diablo, naar atniafvl Ultto 

Colorada 

Crooiiig of LitUo Colorado .... .... 

UtllaOalai«do,Qwp8e . 

ffMOldaiicv ....M.S 

3tmnt»0ennlij, Caap lOS ........ 

....d. do 

—do do.............. 



•do.....* • 
•do.««.*o « 



• do 



..(jiuiptMiwil)* 

•■«o^9 



'«««••■»•*• •••••■•••* •••• •••• 



of Uttto 

•••••do 1 
•^^•••a •••• Alio 4 



•4ft«««»«»««*do •••••••••< 
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Mo. 



SiiidAnl urood, red. ko , fron vafi«g»l«d MrU ov«r 7WT, 

tapk limMtooa laUMlntMcd with yifa ff t toJ aMito 

BMA «Uto niiMaloM..<lo ...do.... 

Hilidfi«d wood from nwrto o*rr lit 

Blue and purple magnrtian limeitooe over msrlt oooUiiniDg 717 
Slhiflcd wood frum vitrirgmted inarU...... ...... ............. 

Bed nwrl over 718 

PurplUh mofciiMUD Unieelone over 710 .. 

Purple iudanited uuul ov«r 711 

B«laJe.MdilaM=m. lHlwrcn(<eMi 
Wbltkibade Mdttone, a (rrnnlintr with 721 

WUW MoiMaM B 724 

F»c. white calOL — s= Ttt .... .... .. 

Parple ti)dantt<!il marl over 72S 

ansen.. do 7J7... 



BMto Rf Utile Oolondo . .. .. 

.....do do 

......do ....do 

d0.........d9 

.....do..... ....do. .Camp 90.. 

FortDeOanoe...... 

lleH,aHD|»W 

Camp 91 

...do 



101. 



Ma(;i»*dan Ilmntone wUh femtUila, PermUn 

....do.,.. .... .... .... .... ......do...... (creuiu-culurod) 

HafTDcalnD limntooe, PenabM..... 

Avicala...... .... ...... ...... „ 

■■d MBdrtim mHte 1U 

WhHr BftOilBtotif — •24 

Mloetlnloia iu red tuari 

inllgBlte..^ , 



X\t^ft0t$ €fftbltlbKt X6Wb« »••• »»•• •••••• ••••*» 

••*« - do •••*•••••••« •••« •••• 

.•«*dOa*««a»aMaaM.. .dO «••«•»•■•• «Ma «•••*« •••• 

^o^^^^^^ ■ do* 

.PlllBhi —piiirfu, do 

do do ...... M..*. .1 

Cj/tleflmi mofUHUu, Mewb ...... .... . 

....do...... M.. ....do M*»Ma. .MM. ■ 

. . . .do.....M« •*.... do .... .... .... .t 

»*.. do.... ...... ....do ....... M.. ........ .... .... 

»...do.... .... ......do . .... ...... ...... .... .... 

•...do... . do ..... .... ...... .... .... 

Gtey eoataining pUola la ooal ........ mm 

Coal do 

Coal d» M.... 

M ag nw ia n UiiimIoim wllta i 

(ILftH.) 



Cknip 91 

Ouiip 92 

VoiViJo raUiqr, 

Ciim,. 91 

...do 

■Mt«II«KUW 

Conn, il <;f.>ve ...... ., 

Littlt! Atkttiiaal... ...... ........ 

Ttekty OTMk.... 

Cottonwood cnek 

do 

LiC«M....M........ ...... .M. 

do ........ 

N...... ........ .... 

mbr, tapM 

•••«•• do**** ««»v»«*do 

OMBpM 

do 



....do ....... M** 

....do ..M....... 



..do , 



.do, 

.do . 
.do. 



,...do 

...do 

....do 

...do 

...do 

OoUonwood cNck. 
do , 



■M •••••« 
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ni 
vn 

tcs 

7M 

7«6 

TM 

787 

7S8 

7<9 

770 

770} 

771 

77J 

ns 
m 
m 

776 
777 

ns 

m 
m 

nt 
ras 

m 

785 
786 
787 

788 
789 
790 
791 
792 
793 
w794 
796 
7M 
79T 

7»a 

799 

800 
Ml 

an 

803 
804 



OrMimawiiraaiia, ixTrao i nrboi 
I, (U. i. H.). 



C. Cntactou*. 

with Impreadooa of dyoolyledgtMMU 
Ueemmia ehipii (?) from banda of UoMlow Ib 
A mm n d m fwimmahu , wlUi latt ...... .... .... . 

....do...... u......ilo 

■ do ...... a... ....do ...AM a..... .AM**..... 

I . . • do... ... .... .... do . a... .... ...... ...... 4 

.... do.. ........ ....do 

QryfKmt fUduri, var. iVovfa ........... 

Oryphaea, In yeUow MBdatOBe... 

Ferruginous ooDcretkMU from ytHow wodctoM . 

/Nms; »wHb, Knrb 

,...do dd 



onrTCI. 



TurkfY . 1 

OoUoowood creak. 



Crap 98. ... 



PhyUila eoriaaoui, N 

....do 



•••••••«•••• ••••*« •••••• •••••« •••••• •••«•• *• 



QuerviM f 



.do. 



Plt^ftUta miaean, Newb . 



do. . .... ............ 

...do 

BvLtbriovUhtaMWar 
NamfUrU M^itbtf, Kewb 
.... do. ....... ......do... 



do 

do 

......do ................. 

......do 

do 

k*««»«d9 ••••••••••••••••4 

Corero . 

Uoqol TiUa^ , 

OiysibB M****! 

....do 

Moqul country, Cttmp 92. < 

.•-a. .do. ...... OlBip M.< 

......do.... ....Maddw.. 

do ..do.... 

■ ...doM*. ••«... .ilo..** 

do do.... 

......do .do.... 

......do...... .... .do.M. 



.do. 



.do. 



.do. 



,.do. 
..do. 
..do. 



.do. 
.do. 

.do. 



Nmrb. 



.do. 
.do., 



...do 

.•..do.......i 

'...do...... .1 

Lignite ...... 

...do........ 



do. 

„~..do. 



Blue crct. Unu^Umc. 
/nocvflMM jpnhl4Kttt$eit$ • •••• •••••• •••••• •«•••• » 

FUb tootiissB* •••••• M»*»* •••••• «••••• 

/iMxmmuu prciiUmaliem • •••••• •••••• • 

(•••dO««** •■■«dOa* 

tadrtona («Ulo) dyoob 1mtm.„...... .... .... . 

. . . « <l0. . ttvAsdU* «••• •••• •»« 



•••• «••••« a 



BMte o( OmM....... ...... 



BteekliiidHIII.Mtb 

I«»**ad0a •••• 
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Usht t;ny nn-niMxoiis limc^fonc TrsUnR on crcteceoun mndiitonpii . 
White tabocoo* limestone otci 806 .... .... ...... ...... ...... . 



V»T»jo country, CampR 99-lOft. 
.....do 4I0 



TI.— OBES AKD MINEBAL8. 



IM 

ClnDatmr 

Specular iron 
MlKBi0lSo IfM *«•• 

Mllltirliilc 

Red oxUle of copper 



•« •••• •••• •••« 

mmmm •••• 



-..1 •••««« ■M»M«M4 



....do..... from inrfaoe.... ...... 

ArgcnUlirrottS gnjr copper ore 



Cai1~>n>it>' and red oxid* Ofcoppw.... .......... 

Kalitchite ...... ................... 

Btd AsldA OOppflVf BMIf IH4b09. .... ...... .... m.... .« 

Vclo»lonc of oc^per ore 

QMrta, with aillcate and cvlxnatc of copper and gold , 



■ .»•• ...... ■ 



Red oxide luid blae and greeti earboiutea of copper with iflrer. 

Variegated copper pjrrilea 

OD|ipv pyiftiif (ydjow^ ....... .M........... ..«•.. M.* ...«» 

BadttMaaod i^reen carb. copper , 

I oxide and green carb. copper. .... ...... ...... ...... ... 



Malacbitc, mrface. 

Snlphurete of load and aUrer in carb. lime 



Qd. . . 

Mnnte-rey, Cal .... .... .... .... 

finn Oiaso, Cal 

. .....do...... ...•■•^O. ...M. .... 

San AnloDio, Lower OallAnto..... 
.a... do...... ......do. .......... 

.....do do. MM«MMa 

....« do...... ...... do. ........M 

.....J©...... ...... ^O. 

<'■>. .......... 

8ao AntoQio, California ........... 

U Gndta, Iioww OUIJtmito . ...... 

. r!n do 



Buena Vtfta, Lower Callforel* . 



Santa Tomas, Tyowrr Cnltfomla..... 
"Ariaooa Mines ' on Uila 

• do ••«»•• 

K milM Ml Of IM Tom . ...... 

taOoloMdo, uarOWBMfBMk.. 

d»..... do 

On Colorado, 20 miles above Kort 




Mujnre caOon 

Near I^WM^ Utah.. 
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CATlI/OaUE OF OBOLOOICIL COfLLtCnOIM. 
CATALOOUft— OoDtinued. 



•<7 
SM 
S4t 

SM 

H51 
862 



ass 

85S 
867 
MS 
859 
860 
MI 
8(2 
8(3 
M4 
S65 

e«c 
•«r 

Res 

869 

m 

871 
872 
878 

874 
876 

m 

877 
878 
87* 
880 
881 
Mt 
S83 
884 
M» 
888 
887 



irao .... 
Hani nugaoeae. 

ArKeatirem 

*^m» 'B^O**** mm»m mm* 

Spacskr IroB, ayMUhad 
JiMlphanI of rilnr.... . 



rhlorMe of diver, 

Silicate of copper 
Blue cwfaoMte of 
Stttiva goM 



Near Pknwail. Vtali 

Sualhero CUh.... 

Stm Mesko ....... ......^ 

SlfV«DaoB'« Mine, Lm Otoom. 
Ounp 7.1 



...do. 



n. 



.do. 



Cbloride of ulrer ...... .... ... 

Ulhug* 

Cutb aod aid* Mpipar...... ............ 

OypNm . .... ............ .... .... .... ...... • 

RaA Mit 

<lc> Id traoFpiinntafjMll.. ............. 

Tabniar quarts 

Oays, iMt*. 

Sdovj qgarta nHh JiiiW..M ...... .... ...... , 

Striped ciMrt...... ...... ........... .... ..... 

Bhck fMBrts to fiMdto....... 

R<>J do ..M. ...... ...M. .... 

Bed jMper ia liaiMtoae ....m ........ ....... 

BodtMll 

Schorl in f;rauit<' 

Qarnetr qiberksal ooMtetioM in pearl aUMie...., 
Ar«eaat« of eoMtf to Tdenlc tab . 

Ouvi Iti tuf.«eou» trap ..m.. 

Qamet I ephfrical coocretiooa in tracbyte...... 

VMm of wkaM*..., 
Plumi.i.Z'>. imctaaHMfh. HpMel) ..... 

Oadoliniter in tl^ .................. 

....do...... «do....to ] 

Tuiri'ioiBC, "Cti .lchBltt" 

Cijrttala of rocit salt.... m.. ...... 

Cijntolltaid *em^ Itatog iim to tnp........... 

. . . .da..... . n...... ..dv.... ..n.llcll«te gronpo ... 

a. ..do...... ...... ....d^.....> .... .... .do...... ... 

....do.... ...... ......do...M.M..wlib I 

... .do.... .... .■■•.a..dOM......M.M. .^v. . . do...... .... 

...•dO**.......M.....d9.... ...... .MM. ....do...... a... 



CooDloglMn mIm, OM riMir, tt 

mltee rrom ftaato 
Omilloe, 16 nllte ftom tota fftf... 
JoiMdftdail Mmrto, V<tm Mraloo.. 



JlesM. Mew Mexleo... .... .... M.. 

Mouth of TbgoD rifw .... m.. m.. 
BuiIm of river...... ....... 

do. ....do.... ....MM 

5lack UMiantaiai^ C. C , 



.. .... M.... ...... ■...M ...... . 



Btock oaBon, Ckmp 58 ......... 

......do Ho „. 

TalVr diiA, Chmp 48 „. 

(UtLeko M.. 

Near tnoulh of Kiu VIrgva...... 

Black oaSoo, Oaap 67 ...m.m. 
Omp M.........MM,.....M. 

Camp 61 ........ „M......M.. 

Camp 67............ .......... 



N.ar S.n 
Camp SI... 



f<r}'Stall]Md^lMtB....M.*..M ...... ......»M. 



Ccriillui, near PaiiU F< .....„, 
Near Loa Vegaa. Utah mm. 



.d» 



•do**** 

Jm.... 

... .do.... 
.C^81., 
....do.... 
... .do.... 
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V9. 




LoMOlty. 


8^? 




Btatrk DiiiuntiiJnii m m n>mn ill 


890 








Ml 








892 








893 
BM 














895 


.....In „ 






898 








m 

898 


Fids Unft dwlnwdwiy •••••••••«••••■«•••••■■«■•*•••••••••*•*••••••«••»••«• 


ll.... 


■ BdO^aw* 


898 
909 














901 






908 
909 














MM 








906 








tM 








907 
908 
Mt 


(dark t>1ui>) witli ■Tyttnlli/.t'il .|iiA|ta..»M.....MMM*>u*»«>»«.>. 


do.. 


• ««•• ■dOaaava* •••••• 








910 








911 










VII — FOSSlIi? AND MISCELLANEOUS. 




919 

913 


■ 


Affair taqr, flonoM, oollfotad by 0. P. 

8tonc. 


»U 




1 




915 






910 








917 








918 








919 
999 










i A... 




921 








922 








9» 








92« 








928 
999 














927 








918 
999 




* do 






930 








931 









20 L 

ft 
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CATAUN3UE OF mXHUmCAL COLLBCnOHB. 

CATALOGUE— Continued. 



9S4 
9U 
«M 

937 
IS8 
•S9 

910 
941 

m 

943 
»44 
MS 



Soli from drf Uk« ••••• 

SiUine tRIomrencv as nO ..... 
AUmM Mil, (bMt).... ........ 



,<1o. 



Cn>udUxcd salt from alt ]Mb,, 
lottery from 



■ «••»•• •*•••• 



••• •••••• •«•*«• 



9IH 
919 



....do.... ......do.......... , 

do.... .... . (meign) .m> • 

QiyphaA pttciuri, TWt. iVMs.. 



CP. 



.49....... i 



an Fdip*. 



lr> 



Month of Bill WiUku'a fbriu 

TbftT^, Od ........M. 

Krivr •ottthern boaodaiy oi K. 
North o( Bu FnadMB MBl 

Kew AlmadiB miM, Mir Im 

r.Od 
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EXPLAXATIOX OF PLATE I. 



FiM. 1 ind la. ABCiiJuriTiAnis U'N';hfim«, (B. !!>.)••••...•..•«••••...••••••.•..••.•....................»•••.. HC 

S. ABOB^KIDASU OMIATV*, (D. «p)..... m...... ....m.. lU 

S and 90. A bcwik ipau omTO, (B. qi IIC 

4 anil 4 f Ancii i:-x'ir>ABi' liRACiLi*. in ) ...••■M«a>*MM»M»«w«**M«M*M»«*««>>->*««*«M*«»«<u»>.> 117 

S«; StmnwmcM ooRBMnuuik (n. ip.) Arwaf mtnwl imftM.. IM 

t taA ta. Ttenx (WMtorn f) coLonAttccsts. (n. up ) Itt 

7. PKOPrcTO WW J MH , (n. rp.) Car<linnl impect of rentnl tb]vp 1S4 

T > I'x'KrctMMMnm. (n. ip.) Aalrrior B'lH'rl of vrntrnl rmlve...................M...a«........ra...... l-l 

7&. t'guaocro ■ooouii, (a. ip.) Latanl pro&leiif vealxml *alTa...,.........M............................ 12i 

S. Ftoiiww t (mrATOoa ; 0w»1low. Anterior wntten of Tsnlnl nlrc .... .... .... .... .... m.. .... .... .... Its 

fi. I'lLMix 1-11 " > UHiiii.. I.;it> r il i<f seotral <Mlfe....... ...... M..M...M. ...... 123 

86. l1i(H>t.<cn;s (XMiAiuiocs. Cuiliuml upcct . ............ 122 

M3 

• and AuMiau mmx, ipb) IM 
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EXPLANATIOX OF PUTE 11 

Wtf. 

• !♦ ftWDCcrr* Ivijiii. InU'iiiir futfaci cif lioml vaUc HI 

t. ftOKCni* Ivniii. (iut of • lU-riur Kiiriaue of ilunial fmlTC....... .............................. ...... Itl 

3. FMnwons IriRii. Donul valve In ptac«..............__...__.^..^_............... ...... ........ US 

4. FMBoemlraa. Tntmlnlvt^ponlariotiiiffaM Ut 

5. PiOTJPCTtm Ivms. Tratial vtJve, nut of interior iBrfwa.... - Itt 

6. riionu<ms Ivr.^ii. Vcntml vulve. nntorior nir&eo»......««»».»..««.«............. ......... ........ Itt 

7. PsooniBTCB IvBui. T«Btml valve, Ulenl piraflle US 
S* PMMom Tran* fl^lMC IVon wId^ ............. .... .•..........•••.....•....••..«•......•.. .... ]SS 

FmiBCrii 5 nor im:N7»i.:s Cftnlitial ««tiei t of ilornal valve ............................................ 122 

10. PaODVCTCi ocviDKSTAus. LAtciul profile of doiwl v&lvc..................... ....................... . 122 

11. ftiMi n i i iBM Bi Mro i i i m i M i Ptotte of Ttateal valv*. . .... Ut 

U. SnvMamscDi ntAinaifttis ToBtnlvKlrafomifttoTB Ut 

W. 8w«riii iifai» yi » * wwi . ii . T«atralfal««,fiwidl«dae|i«ct.... IM 
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£XPUNATIOK OF PUTE UL 



Fin. 1. CroLormu MOQi-ixtu, (ti. rp.) 119 . 

i. Ctouriub Moovmiit (o. sp.).... 1S9 

3. PuniianciaMMMi (a ip^).. .............................................m....... I30 

4. PmnuaoMUiiMA. Uppar part of bond .. ..... ........ . IM 

4m. fmmtxenuuMk. XagnUed.... ........ .......... .......................................... in 

5. Nt.i'UMi-ii.K:'< \s:.i:.AT«, ( h. ipk) •....«.....,.....••••..•.••..••...»....»*•..•.•...•*..•.......••..• 131 

6. FuTixma Tuionnuiin, {a. fp.).... ..................................................... .......... 131 

7. FnuiniooHUiam, (D. wp ) ..................................................................... ISS 

Ta. FRutmoouAflw^i bmof leaf.. . ... ........ la 
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EXPLOBATIOKS AKO SUBTBTB. WAB DEPABXHENT. 



ooLOBADO muniMo msDimoM, unnsMAMT j. a ms, mrofmnaoAL xnoixb8& 



BOTANY. 



Sr IlMnMH OBATfTOIIBBTi IHUJtHIUi, AMD DB BHOEUEAMM. 



WAUUMO'SOHi D. OL 

1860. 
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CATAUMiUE 



THE PLMTS COLLECTED UPON THE EXPEDITION. 



AxaiOKE DECAPBTALA, Linn. Mant. p. 79; DC. Frodr. 1, p. 19; Bock, dk Am. Bot. Beech, p. 
S, 1. 1. A. trilobata, jim. m ifim. Mu*. Par. 3, p. 247, f. 21. A. Oarotinitttm, Wdt. Fl Oar. 
p. 1S7. A. Iieterophylla, Nult. in Torr. d Gray. Fl. 1,/). 12. A. Berlandiori. Pretzel, liivia. 
t. 6. "Rocky hill-sides. Sitgroaves's Pass and high table-lands; March. Flowor reddish 
purple, pale piok, greenish pink, and white." The identity of A. OandiDisM with the South 
American A. decm>etala was long ago aaserted in the Flora of North America. Indeed, the 
larger wosJern forms of the North American plant perfectly accord with Chilian specimens. 
But I can by no means follow Dr. Iluoker iu uniting the northern A. multiCda (A. Hudsouiana 
of BaeberdioD) to tide apeciea. 

MrosuRus ARisTATirs, Benth. in Lind Jour. Bat. 8, p. 469. H. ^wtalua. Gray. *'Oedar 
creek. . . . April 25." Also a Chilian species. 

0Buaiininf Pixnn, BeaA. PL BoHm. p. 296. Gamp 67. Fwtridge oreelc; April 24. 

Itacraiiinnc dmoboi^ FkA. d Meg.} Torr. in WUp^t Jtqi. dc Uoqoi villagee; Ib^ 13. 

BERBEBIDAOE^ 

BnoBBB AQOiFOLnni, Fwnk. FL 1, p. 219, L 4. "Oamp 70. High table-knde north of the 
?nn Franciwo monntainj in flower April 10. Santa F4 ; June 1. Highlands of New Mezieo 

generally." 

BnoBsn FnuoRr, Torr. BoL Mm. Bound voL4,p. 31. B. trifoliata, Torr. Bot. Whipple'! 
Sep. p. 63. Banks of LitUe Colorado; ApriL Moqni coimtiy; Ifaj. Sbmb 10-15 ft. high; 
berries blue. 

PAPA Vi: RACK. K. 

BaOBBOHOUZU. Cauforxica, Cham. Yampai valley ; March 25. Common along banks of 
Colorado. 

EscHSCHOi.TZiA DoiGLASit, TIiHtk ((: Am.; var. ienui/dia and vnr. hijjkvoideB. E. tenuifolia 
aad £. hypecoidea, Benth. Soatbeostera California and Sitgreavea's Pass; Ifarch 24. Some of 
the spedBiens with veij small flowers. 

PUMARIACE.fi. 

CoBTDAUs ALBEA, Willd.; DO. Prodr. 1, p. 128. Camp 04, to Rio Grande. Common 
over all the table-laadi of New Mezioo. 

«Tl>e>iialssaBMMrtsdla«JscatJ<»ae.iarfl«hswiwr»wJNt Piyln—. wailatdtygwCOwy.wBttbs 

If fM Itoitr, with Um mt^^MOt^ or Om vmm, pHpand bf PmT. Ikaitar. 
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wortusr. 



CRUCIFEK.K 



N'A^iTi-RTiUM siNTATry, XuU. in Torr. dt Qrojf, FL 1, p. 73. fiaoka of Colorado Ciiiqoito, 
near crostiiug. Gump 88. * 

ToBBins PATVLA, ChaJum; €htuf, FL Wri^. 2, p. 10. Long valkty; March SS. 

?TP.r:i TANTnt 5 mRPATi s. Xnit. !n Torr, and Ortqf^ FL\^p^ 77. High table-knds. CBmp 
75. Flowerit purple and orange. 

9ntEPTAirrHtm SAcnTATUS, NvU. in Terr, and Orajf, t cf Longirdlajr; Ifarch S7. A large 
pl;;ii1. Calyx (only 15 lines long) and the broadly ovate liinl> of tlie petals deep purple. 

iiiBEPTAXTHCs: a doubtful species, of the EuclUia section; too incomplete to characterize; 
new Um two Mlowiiig. Sitgreaves^a ^um. Black iiioiiBtain»; March 2S. 

BtbcptaXTBIIS L0N01F0LIU8, Benih.; Orajf, FL Fendl. p. C. Colorado Chiqnito; May 5. 

Si^vMnRiru DEFLKXCX, Bare; Torr. in WkifpbftJSep., j>. QQ, and a amooth form of the Baiiie. 
Jet^Hup rapidn; February 23 and March 23. 

SttTMunnc CAmBcm, Sutt. Silgreavea'a Faas, Bbdt monntuiii, and high tableOanda; 



Ebysiuuu AsrERiM, DC. OiuiraDthos aspcr, Xutt. Meea, near i'artridgo creek; April 25. 
Dbaba plattcabpa, Torr. d Chrtuf, FL 1, p. 108. Everywhere on the Upper Colonido. 

Camp 40; March 2-2. 

DSABA ci'.veiKOUA, A'utt. in Torr. d: Gray, L c. Sitgreaves's Paaa and Yampai valley; 
March 2S-35. 

Vkhk ahia AN'«i sTiFor.iA, X'ltt. in Torr. rf- (irrnj. Fl 1, p. 101; Oro]/, Ft. Wri^ 8, ji. 13. 
Yampai valley, coloring large surfaces yellow; March 27. 

YbbioaIU Fevplbbi, Oray, FL FemM. and Ft. Writjht.? Long valley; Mareb 25. An imper- 
fect fragment. 

Vesicabia PUKPrBEA, Gray, PI. Wright. 2, p. 14; var. albifloba. High table lands'. Camp 
68-70; "llowers white." Tburber gathered the same thing, with nearly white and with lilac 
flewere. 

Yesicabia Fbbdlbbi, Oragf FL FesadL^ p. 9. Banka of Little Colorado; May 1; in flower 

only. 

Pbtbabia mbwbbbbti, (ap. nor.;) pabe stelhta apprerrisaima aigeotee; Ibliia radicalibns oboTato- 

BI)athulatis acuti.s angnlato-dentalis, in petiolum attentuUis oatilibiis lluriJis brovioribus, caulinia 
liueari-t<pathulatis; racemosparsifloro; petali8lincaribu:»pateMtibu6calycolaxoduploloiigioribu6; 
■ilicida globoao-didyma baai baud emarginata; etylo e ainn angtuto leviter exserto. "Near 
Tegua, (Moqui village.) May 14; in tufts, on rocks. A i^ingular plant; flowers irregular 
in form, and appearing ragged and past prime when in full antbcsis." Stems nomerous in a 
toft, from a perennial root, three inches high, erect or ascending. Radical leaver, an inch or 
an inch n I a half long, including the petiole, three to five lines broad, genr ; ily with one or 
two angulate teeth on enoh margin; the canline ones two to f i-ir. iniich snmllt r ami narrower, 
entire or nearly so, oltcn linear. Pedicels four to six lines long in Iruii, uitccnding, «epal.-< linear. 
Petab yellow; almost half an inch long, aoaredy a line and nbnif wide, with no narked die- 
tiiirtinti "f t'lu'le firifl ( law, but of nearly the same breadth from the base to the very obtuse 
ape.\. Filumc-nts slender; anthers linear oblong. Style as long as the ovary; stigma sub- 
capitate. Sifiele (not yet matnre) three linee in length and breadth, eircnlar in general oat- 
line, obcordatc didynui.-i, but with a narrow f^inns, (the lobcs not at all diverginj;, but rather 
the contrary,) membranaceous in texture, but not very thin or bladdery, minutely canescent; the 
cells 1-2-eecdcd; the persistent .style not exceeding a line and a half in tei^th. 

An interesting addition to this small genus, and a very distinct species; in the Mlicle inter- 
mediate between P. didymo carpa (but less inflated and didymous) and P. Geyeri — nearest the 
latter, bat the silicle more inflated, and of qoite a diflerent outline. As flattened in the dried 



March. 






BOTANY. 7 

ipeeimeofl, the donal part of each carpel is tnflezed into the cell; hat prohahlj it is not so in 

the livinf^ plant, 

Tblaspi Fendlebi, Cray, PL Wright. 2, p. 14. San Fraialscd i rairii.'; Camp 81; April 27. 

DlTHTBEA OALtTOBincA, BxTV. i» Sbok. Loud. Jour. Bot. 4, j>. 77, /. 5; Terr, in WMpp. 
Sep., p. GO. Cottonwood Tttlloy and Bluck mountains; March; "ilowprs grceuiuli whifo." 

DiTHYBEA WisLiZEXi, Entfdm. in Willi. Mem. N. Mcjr., p. 11; Torr. in Marcy'aMg^, Ull, 
and Whijiple's Rep., p. 66. Banka of Little Colorado; Moy 1. 

Lki n H M ALYssoiDO, Oray, FL FtadL, p. 10, de. Cobrado Cbiqnito and on the Oreat Col- 

ornilii; >[arch to ^fny. 

LKiMDim Wrightii, Gray, PL Wri<jhl. 2, p. 15. Yampai valley and Upper Colorado; 
March. 

Ftani.eva I'lSXATiFiDA, ; (?;•«)/. Gai.Hl. f. 6o. Piiimonil river, Moqni oonntry, Jbo. 

SouiO apecimens are aaid to have the "flowers white changing to yellow." 

THTBjUfOCABFinuioiiiUTOS, NvU., in Torr. d Gray, Fl 1, p. 118. Sitgreaves's Faas; Mardi 
34. 

CArPARinACC.K 

IsoMEBis ASBORSA, NhIL, <» Torr. d Gray, FU 1. p. 134. San Diego, California; No> 
Tember 1. 

RESBDACE^ 

Olksombsis QLAVcmaan, Cbmfien^ Orag^ FL Wri^ % p. 16. AUnvial bottoms of the 
Colorado; head of ICojave valley; Camp 49; February 18. 

CISTAOE^. 

Heliantuemum acoPABtim, Ifttlt. in Torr. A Grajf, FL 1, j>. 162. SanFasqnal, California; 
November 11. 

VIOLACE.E. 

Viola pedunculata, Torr. ti Gray, I. c; Torr. Hot. WhippL, p. 68. Partridge creek; 
April 20. A diorter pedonded form; to he onited with Y. Nnttallii, FttnL dec 

FRANKENIACEiE. 

FBANKBiViA GRANUIPOLIA, Cham, it SchkchL; Torr. & Gray, I. c. San Diego, California; 
November 6. 

CARYOPHTLLACEiE. 

8n.Bira ThnmifONvn, FMk, FL Bor.-Jmer. 1, p. 89. Sitgreaves's Peas; March 24. 

AitENARiA Fi-Niu.ERi, Gnii/, PI. FtiidL, p. 13; Torr. Bot. Whippl., p. 69. Oraybo; May 13. 
Aren'aria M'Rdifoua, Ledeb. Fl. Mi., Book. Fl. Bor.-Amer. 1, t. 32. Cedar creek; Camp 
79; April 24. 

PORTLLACACE,*:. 

Pomn.ACCA BETu^A, Ejiijclm. PlttnL. Lindh. in Boat. Jour. Nat. Hist. K/., p. 154. Mojave 
TsUey end Cokwado region; Mnrrh, in flower and fruit; nnall specimens with stems two inchee 
I<mg. 

Claytoxta ferfouata, Ihmn. San Diego, California; Long valley; Gamp 62; March 25; 
verj' widely dintributcd. 

Clattokia lancbolata, PtcrsA FL 1, p. 175, <. 8. Cedar creek; Camp 79; April 24. The 
imperfect Rpocimon, like otht^rR rrnm the Bocky moontainSi lias the appearance of 0. Caroli- 
niana, and probably belongs to tliat species. 
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BOTAXT 



OALTPTBIDniM MOMABDBOII, Nutt. in Torr. d: Gray, Fl 1, p. HIS. Camp 62; Long TsUey; 
Mnrch 26. Accords throii^'linut with Mattall's character of tbo plant. CaUodrioia monandra 
DC. ia not a congouer of it. 

Smnmni poBTOUiociisnHni, Lbm.; Tar. bimiia Bzplorer'i Fkaa; Lower Colorado; Jann* 
ary 13. 

Lewisu bbditiva, Purshy Torr. <L Crray, Flor. 1, jp. 677. Partridge creek; April 24. 
Flowers white, veined with pink, beautifal. 

MALVACE.t;. 

Malvastuum exile, (up. nov. ;) sttlluto-puborulam, viride ; raulihus o i ndirc annua diflTuisift, 
2-6-pollicaribua, latoralibua inferno uudia ; foliis rotundatis 5-lobia aomipollicaribus, lubia obtu- 
riarimia parce crenato-indaia ; 6oribii8 anllaribiiB parvia bibracteobtia ; aepelis ]anoeoiato*flQb« 

uliiti^^ corollam albam aubicqnnntilais ; carpellis ninticin rcnifiR1IU*oircinatis evalvibai dofSO 
traosversim grosse mgosia od vootrem tonaem demum ruptia. 

On aandy aori^cea of the Colorado de»ert, near the river; Pyramid caSon ; March 15. A amall 
inoonapicuous but welI*iBarked tiix t ies ; a wiater annual, flowering from the crown or the axila 
of tbo subradical leaves, and &Im aliirig tbo nppor part of tbe ascending stems or branches ; 
the earlier peduncles about an inch long in fruit, tho upper ones mnch shorter. Bractleta 
linear setaceous, opposite, just below the flower. Calyx deeply 5 parted. Corolla '* white," 
about 3 lines long. Anthers not very numfrxi'j, on h sliort cijliimn. Stylen about 12 or IS; 
Btigmas capitate. Carpels in fruit of a cellular chartaccoua texture, glabrous, rugose on tbe 
back with 10 or 18 salieot and narrow transverse lines or ridges, not deluseent, bnt the more 
delicate and fragile ventral portioQ givei wBj for the eacape of tto Seed. The seed ia that of 
the geuut), the radicle inferior. 

MALTARBtm HomoAmm, Gray, PL Faidl., p. 21. 

Halve Monroana, Dougl. in Bot, Reg., t. 1306. 

M. frtsciculata, Nutt. in Torr. d: Gray, Flor. 1, p, 22S. 

Malvaatrum Thurberi, Gray, PI. Thurh. 

IL Marmbioides, Dnraml, PI. Hirrm. Sitgreavcs's Pass ; March 24. 
SiDA HEDERACEA, Torr. in PI. FemIL /. c. Fort Yuma to Big Cafion ; January to March. 
Sph.£Balcba £;hobyi, Torr. I. c, Gray, PL Wright. 1, 21. Big CoOon of the Colorado ; 
March 7. 

Si'H.*:ralcea iJfCAXA, Torr. I. c, Purple Hills; January 15. 

Also var. oblongifolia, Ctray, PI. Wright. UtTerside mountain j February 28. 

Linux psBERn, Lbm.; Torr. db Orajfy Fhr. 1, jr. 204. Oomnon on the Colorado and on 

tbe table-lands of New Mexico. 

Linux abistatuh, Ettglm. in Mem. WiaL <k PI. Wright. 1, p. 25. Sand hills of the Colorado ; 
May 4, jnat combg into flower. OoTen^ May 29. 

OERANIACE.-l-;. 

Erodii'h cicctaricu, L'Beril. Sitgreaves's Pass; March 24. Very abundant orer all tbe 
region cast of the Colorado. 
Erodium uacrophtlluu, Hook, d Am, Sot. J'eaolk., p. 227. Taopai valley and alluvial 

bottoms of the Colorado ; March 1. 

All with small leaves. The name ia not very appropriate j and the species must include £. 
Tezanvm, Oraif, (hn, BL U 160. 
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ZYGOPITYLLACE.E. 

Laruea Mfxicana, .l/orie; Gray, FL Wriffhi,l,p. '2i, Colorado Dwert. "PutaU twisted 

BO to Btaiid verticullv." 

Faooxia Oaufobkioa, BaUh, Voy. Stipk.,p. 10. Barrier IriandB, Ac; Juawrj 16. 

RUTACE-E. 

'I'UAMNUSMA MONTANA, Torr. in Frtm, Sep. & in Hot. Whipjil., p. 27, 3. CaHon of Dia- 
mond river ; ahmbby, in tofta. 

ANACAUDIACE.E. 

STYi-HO.NiA IXTEOUIFOLIA, A'ttW. ill Toif. (t Uiuy, FL I, j>. 220. Sail Diogo to the eastern 
dope of the mountains. A spreading shrob, 10 feet high, with very toogh wood and pinliich- 
white, ratlier pretty flowers. 

RuL's TBiLOBATA, Nuit. L c. Camp 66 and Poacli Orchard Spring, Moqui couutry; May 16. 
ComooD on table-lands <^ New Mexico. 

VITACE.'E. 

Vms BUPBSTBis, Sckeele; Gray, FL Wright. 2, p. 27. Hay Camp, west of Covero, New 
Mexico ; May 28. 

UHAMNACILE. 

CCAHOTHOB CDXKATXJS, Nutt. in Torr. d: Gray, I. c; Torr. Bot. Whippl., p. 75. Yampai 
valley; March 28. 

POLTGALACBiB. 

PoLTOALA AUA, NM.; Oroy, PL Wright. 1, p. 28. Bio Puerco, New Mexico ; May 29. 

LEGUMIXOS.E. 

Lupixus CONCINNUS, AgartUu; Torr. Gray, FL 1, p. 372. Uill sides, Tampai valJoy; 
March 28. 

LfPiNCS PL'siu.irs. Ptirsh.; Torr. <f- Gray, L c Crossing of Idttlo Oolorado; Muy 3. 

LuPiNi's HiRscTisiiiMcs, JJenth.; Torr. <fi Gray, L c Conglomerate Blnfia to Black CaOon, 
Colorado; Juiiuary 15 to March 7. 

Ln iM s si Aitsii i.oBOSi Jtm/A. P2. Airfw., ji. 303. Sandy hilla, Pyramid CafioUf on Colo- 
rado; Fehruury 17. 

PsoBALGA LANCEOLATA, Fursh.; Torr. (£- Gray, Fl. 1, p. 2t>!). Alluvial banks of the Little 
Colorado ; May 6. 

IIosACKiA sioi AinA, Xxii. in Torr. db Gray, FZ l,j)b 325. Only a form of H. jonoea. San 
Luis Obispo, Calit'oruia ; N'ovowber 1. 
HosAOKiA AmsoPBTlLA, Gray, PL Thurft., p. 318. Lagnna, California. Without flowers or 

fruit ; November 15. 

Ho»ACKlA PUBEBUi.A. Benfh. PL Hart w., p. 305; Torr. Ih>(. Whipjpl., p. 79. Sitgreaves's 
Puss ; March 2<(. A form of the species which hud already been gathered in tlie same region 
by Mr. Thnrber and Dr. Bigoluw. 

HosA' Ki v MARITIMA, Nitll. in Torr. ({■ Orai/. J. r. Month of the Ctilnrailo to ni;u'k rnnnn. 

THiroucM l<u.vuiPES,Ar'ii(<. ; var. pyguia>um: digitate; peduiiculu folia iiuncloiigo nunc vixMuper- 
ante ; fdiolis ovalibna oblongisre |-^-poUiearibna. Base of BiU Williams's monntain; April t&. 
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TRtFOum nrBCArLESCEXS, (f>p. nov. ;) caeopitoram, niinani, cinereo pnbwccm, fnliornm pa- 
gltm Miperiori; i'X( epta : t>li|>ulii> uvutis deiltftUs; ftrtloli* oboviillw ol(l>>ii>riusvo ri^ridiilis -.tiiiitn- 
venosi" rijji(li>-i|i'iitir>i!;i!i-i sa'|i iw riiiiiToiiiitis jh-c n-tiHin |iciluiu'uli.'- [u-tixliu* radiciiles liaud 
ftuperaiitibiiri ; cupitulu niulu (iluri tiuru; culvciii villudi, deiitibiu lanceuluto i>ubulaliti tubo bOb- 
lo^ioribiu corolla alb* dimidio braTioriban. 

Ill pine forof^ts of bigli tablc-lHTiJs tifiir Fort Pcfiiitii^c ; ^f:iy 21. Fluworinp sfomi" or scnpoB 
2 or 3 iuclies liigb, usually 1-2 leaved beiuw, perhaps elongating and more leafy later in the 
aaaMn. B tdical stipalea ncarion* or membraiMcvoiia; tbe eaitlme onea twnNller and more folia- 
CflOOa, or rigid, like tla- leafli'lH. Tlii' l itit r art' half iiii iiit li or an incli in length vi-ry ftronfrly 
Toined on both surfaces, the upper quite t^labroua. Head 12-1 '> How ored ; the flowers half an 
inch long, resembling those of T. longipes, except as to tbe oilyx. the tmtb 4^ which are much 
broader and Hliuricr. 

Dalea srixofiA. Gniij, FL TJiurb., p. 315. On the Colorado. Carisco creek. *c. "Tree 
soinetinios 20 feet hi<;h." Young plants bear some thick phylludia-like leaver, an inch or two 
in length. 

PaI.Ea EMoryi, Grny, I. v. Colorado dei^crt. formiitfj low tiiftf. 2 or 3 foot Iiiph. 

Ualea FORMOSA, Tofr. in Ahh. Lyc. X. Y. 2. p. 7p, atui in Eiimy, Rtjt. I. 1. Banks of the 
Puerco. New Mexico; May 30. 

Dai.ka mollis. Itciith.; var. Nbo Hexicava, (Troy, Pf. Wrig^, 1, p. 47. Snn^y •rrojot aloQg 
Colorado; Junuury 25. 

AsTBAQALCB NCTTALLUirtra. DC; ToTT. <£ Orojf, Fl \, p. 334. Jesnp Raptd»: Febniar7 

20. Further west than I hi- spi eios Iihs been foniid before, but it in coinnmn in New Mi xii i. 

Abtbaoalvs MissucBiEN'sis, A'ttO,; TofT, & Grojf. I. e. Tumpai valley to Little Colorado; 
April. 

AsnUOALUS OlPBYsi s. G.'iy. PI. FcmU.. 34. Banknof Little Colorado; Hay 5. And var. 
ALBlFLoni's, Oiuij. I. r. IV'.iih Orchard Spring, Moqui country, llo\viTi« yellowish wliite. 

AsTUACALL'S ^cc'CiiMBK.NS. Doiujl. in Iluok. Fl. BoT.-Amer. 1, p. 151? Leroux'd Spring; 
April 28. In flower only. 

AsriiAt.Ai.rs fl'HACA) ni.iroin s, Griiij !n Stcvens'ii Pacific B. A mod. evni. i. & 

I'liaca lungiloli'i, XiiK. ui 'J'ui i: dc (Ji'uy. Fl. 1, p. 346. ^ 

Paomlea longifolia. Punk. Oroboa longifoline, XtOl, Gen. Sandy bilk, Moqui Tillafmn, New 
H«xicu: M.iy 14. ' Flowers greeniab-yellow, or greeDisbparple, becoming yellow. Pod not- 
tied criuiron uud yellow." 

AsniAOALts (Phaca) TBIFUnrg. Gt-ay. Ff. Wright. 2, p. 45. Phaca triflora, DC. Banks of 
Little Culumdo. Peduncles often many-llowcn d. 

AsTRAHALis (Phaca) Fexdleri, 6ruy, FL FatdL, p. 36, tad FL fFrigH. 2, p. 44. Fort Defi- 
ance; May 23. A oiuall lurui. 

AsnuOALOS (Pbaca) Cbaiuelei;ce. 

Phaca pypniii'a, Xiitl. iit Torr. <f* Gnttj. Ff. 1. 7). .'?4f>. Common on high table-lnode from 
Colorado to Uio Grande. In flower only. There is a prior A. pygma.'U8. 

Latbtkos pOLmoiiPHtn, Ifatt.; Torr <§ Omy, Fl. I, p. 277. Banks of Colorado Chiqoitoi, 
Keu .Mi xu ii: .May I. Also a narrow h avcd variety at The Oaks, California. 

SoPUOKA STEXoPHVLLA, («p. nov.;) herbiicca, nana, pube villoso sericea nndique incana;cMi« 
libos e radice perenni ramosis; foliia impari pinnatis sesailibuB, foliolia 5-0 lioearibns vachi 
brevi |>aullo latioribus, parvi infimo cauli idprnimato stipnlaci tncntionte: rucemo spicnto pin- 
ritloru; caivcin deiitibus xubulatiij tubo campanulato subdiraidio hrt vi iribus ; corolla l:etO 
caerulea, vexdio integro, carina) petulis obtuaisaiuiiti; etauiinibus oiuniuo liberie. Oryabe, 
^Moqai Tillage;) May 13. On sandy bills. 

Ad evideut and interesting e«>nigQoer of Sophoba (Puopo-bophoba) sbbicba, IfnlL; a span 
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the nhoH leaves with crnw<ted lenfletx, And the ni<>eine of »hnwy Moe flowers fnving th« 
pi lilt HOiuewliut tlio appt-iuMiK-e of tt liwarf lupin*'. LeaifletM iibflUt lialf hd inch in length. 

PedicelH xhorttT tliaii tlio etui's. Flowsn ttlouMt lUi iocb long, crowded. Ovitrjr nillcy, many 
ovuled. Fruit not seen. 
SoraoBA gCBiCKA, NuH.; Tarr. A Oiwf, Fl 1, p. 390. Banks of Colorado Chiqaito. Kew 

Mfxico: Miiy 1. 

TBERU0l>)il8 FABACKA, DC; Gray in Mem. Amer. Acad. G, p. . Lcroux's Spring; April 2T. 
In blotim. 

Oi.NKVA TEROTA. Gray. PI Thurb.. 32S; Torr, BvL trk»fpt.t p. 88. Dry arroyoa of the 
CtflorHdo. A »pr«Hdin>c tree 20-25 tcet Inch. 

HomunaooiA jAmail, Torr. <f Grmj, Fl. l, p. 39.); Gray, PL Wriyhl. 1, p. 54. Bio 
OruDde, New Hezioo; Jane 1 . 

PAttKiXHoviA MtCRoniYTXA. Tnir. in Bo(. If I, ^/.jJ . j). S-2. itiitl lit Mijr. Bound. Snrv.,ft. . 
Pui pic iiill I'h^x to Ui^ CHfluii, Cuiontdo, ou rocky lallo. Slirub 5 to 10 feet high, with sparse 
foliage, and no Bowerib nor fruit in Jnnoary. * 

Cerciuium Ft-ORiin M. /?' »//(, (■» PI. UVi'flif. 1, ji. 'iS. Fort Ynmu mid Bill Wi]!i:im<'.-' Fork ; 
coiuuiou on LoM-er Cohirudu; h mm\l hundiMme tree with very green bark, c>dled f/alo vtrde. 

Aloabosia GUVomOBA, 3Vrr. d Gray, FLL e. de. Riveri'ide monntain on the Colorado; 

COnilDon evt.'rywl)fre below Black Canon; • Mevjulte.'' 

Acacia Gkbcoii, or Copurbi, Qrajf, Fl. IVrighi. Common ou the Colorado; up as far as the 
Mojave valley. 

Stbombocari>a Pubescens, Grajf, FL fPrfpAf., p. 60, Torr. P. B. R, FU. 6, p. 360, f. 4; with 
the last called fornix or acrewbean. 

B08ACBJS. 

Sfklea ccspnoeA. KtM. n» Torr, d Orag^ FL 1, p. 418. In nata on rodn; high table>laiida; 
Camp 70; April 10. 

COLIOOTira lAmwUBlUA, Torr. PL Fremunl.. p. 8, t. 4. Sitgreavea's Pass; March 24. AstitT- 
branched. aluiOMt aptny ahmb. 3 feet high, with little foliage and few flowers; flowers yellow. 

Till' srant \ H|u><'iiii( MiM of (his remarkable plant fhroiah nothing to add to the excellent pabliahed 

deiicription and tigure. 

Ehplectbocla DD8 FABCfctnjLTOii, Torr. I e., p. 10, t. 5. Long Valley; Camp 62; March 26. 
Good apeeimL'ii-<. i-niilinnin^ the t liHnu tcr and figure; the fruit still unknown. 

POTByriLLA KiVALls, J/att. in Torr. A Onty, Fl. 1, p. 437. .Ie«up Rapidn; February 20. 

CowAHiA Mbzicaha, Don; Gray. Ft. WriijhI. 2. /'. 65. Common from Tampai creek to the 
Rio Grande, New Mexico; in tlowcr April .'i; flowt^r and fruit May 25. 

Pi ii^HiA tkides'Tata hC; UiMtk. Fl. ISor.-Aui. I, p. 170, f. 58. Moqui villiifros; Muy 15. 

Gelu iSiKVE»i.siA^ TRIFLORIM. Pur»li.; Torr. tfc Gray, Fl. 1, p. 423. Base ot Bill Williaui.s'ii 
mouutain; April iS. *'A verj' pretty plant when growinir; fiowerx pendulous, roite cohir." 

AMRLAsrHiKit CA.vAne.vsi!;. var. AUnFOUA* 3brr. <t Orajf^ FL I, p. 473. Peach Orobard 
Spring, New Mexico; May 18. 

ONAGARACK.F.. 

(ExoTBBRA BIKXXI8 Linn. San Diego, Culiforuia, to Laf^una. New Mexico. 

(EHorattA ALBloavua tfiOt,; Orojf, PI. Wright. 1, p. 09. Sandy banks of the Colomd i gen- 
erally; May 1-20. The smooth, entire-leaved form. R. pallida. DongL 

CE.voTHERA (Pachylophis) exihia, Gray, PI. Frndl., p. 45. Yampai Talley; and from Yampai 
valley tu S-intu Fe; flowutM 3 in. in diameter, pure while; no fruit. 

(E.voTBEBA PBIMIVBBI8, Gray, PI It'riyht. 2. p. 58. Tampai Valley Little Colorado; April, 
VarioiiB forms with entire and pinoetely-parted k»vee. 
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(ExoTHRRA (Chtubka) bretipes, Oray in Torr. Bot. Whipji., p. 86. Oommon all along tlie 

Colorado ill Ffbrunry and March. 

(EN-iiTiir!!A (('iivi.isMA) ( t.w.KKoitMts, 7';ri: in Fi-fin. Rfp. if- Bot. Wki^^pLLc Common on 
gruvL-l Itilis, An:., u[>|ier |jurt of tliu Colorado, iu Fcbruitry and March. 

CBnOTHBRA (SFBABOBnoMA} OAinLSFLOBA, ToTT. A Orttg, FL 1, f. 510. Bivernde moaotain, 

oil CdlrirMdii. 

Tlicito >i(>ecimcnit, like ooa of Schott's from the Uila, are complete, and allow the cauliue 
leaves, Ac, to be described. • The petals are pale yelloi*, tinged with phik ovtalde. 

Oil.voTiiERA Prntata, Otw.; Torr. A Orag, FL 1, p. 610. Biverside noantain, on Colo- 
rado, January 28. 

(Enothbba CUiMMStaxoiVita, Orag, PL Wright, 2, p. 58. IV>rt Defiance, New Hezioo; 
May 23. Early; amall specimenH. 

(Enotheba caBtOAinrRiFOLiA, Homtm,; Torr. d Gi-ay, L c Sao Diego, California; Novem- 
ber 10. 

ZACSOBRCinA Caufobmioa, PreK. Bd. JBomk. 2, t. 62. San IXego and San LaU Obispo; 
November. 

I.OASACE.E. 

EcciriDB BARTOXiuiDES, Zucc.; Gray, PL Lindh. 2, p. 102. On ledges of rocks, bead of 
Uojave VMlIey. *' Set» irritating the skin like nettles.'* 

Mk.\i-/klia ALuicAii.i!^, Torv. d Gray, Fl. I, p. 534. On gravdly rarfacea, Ac., along the 
Colorado. Common, llujave valley; March 23. 

Ubxtzelia (Babtonia) UBVICaulb, Torr. d 6roy, 2. c Bartonia lasricanlia, Dou^ in Book. 
FL, t. 69. Biverside monntain; Jannaiy 25. 

CUCURBITACB^. 

Meoarhira Cai.ikoi!Mi a. Torr. m . Biverside monntain, and on the Odorado, 

to Uluek Canon; March; in llower. 

CrcuBBiTA PEBEXXis, Oray, PI. Liiuf. 2, p. 1J)3. On Colorado everywhere, and thence to 
Hill (irnnde. 

CucuBBiTA DioiTATA, Oray, PL iyrighl. 2, p. 60. Along Lower Colorado. 

OAOTACR£. Bj Dr. Geo. Eogelmann. 

MaMH.I.ABIA ORABaMI, Entj' fiii. in Sftx. Boniid. Hop. IT. p. 7, tnh. Ci, fit/s. 1-ft ; f^yiups. Cart. 
jh Pioc. Amerie. Acad. Artn aud Scienceg, 111, p. 6. Common along the Colorado; in flower 
April 7; fraft of last year jont ripe. In the H. B. Bep. the fmit is erroneously etdled a smoU 
,,f<il hi-iy, pi-tiltdhj (Jill H. Tlif H|tofiiiu-iiH then at ci'nunaiii] liml slirivcll«Ml and discolored 
truit. Those now before lue show that the berry ia elongated, cluvatc, scarlet,, three-quarters 
or even one inch long, with or without the remains of the flower. The seeds are absolutely 
the name as those of the El Vam {ilant. 

Mamiixaria phki.i.ospebma, Fii'jIiii. L r.,p. 6, /. "; Syn. Cad. p. G. Cnminnn witli (In- liist, 
and easily contouiidcd witii it l>y the cu^ual obsurver; apparently more ubutidunt wcdhvitrd, 
while the former prevails more eastward; generally simple, sometimes many-headed. Some 
of Pr. Xi'\\ lu rry's -[n i iinon-- < !<.si-ly ri-scniMo tlir fi^'urt" in M. B. R.; others have fewer, 
(SO-:!;*),) shorter, and etitler i^pine^, almot^t in three ^erieH, the 8-12 interior ones stoat and 
pitrtdish brown. One of fhf specimens before me has, in each bnnch, three divergent, hooked, 
central opines. 

ECHlNOCACTrs Wiiii'iM.Ki, Ewjrlm. «£• Bitjehw in Pact/. JR. R. Prp. IF, CacJacea of Lieut. 
Whipple' i Ej-jfd., p. 28, f. t ; Syn. Cad., p. 15. In sandy soil on the Little Colorado, often 
half bnried in sand, in the h.iiiic rogion where Dr. Bigoiow discovered this prattj speciee in 
185S; in flower in the middle of May. • ^ . . ... ' 
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The BpAcimeiM have thirteen compreaeed, intermpiol ril>8; tho floriferoiw ii eoDtigaouR to 

tlic spinifiToua areoln, not Bcpiiniled from it by the cyliiidric ghtnds present in foveral allied 
Bpecies. Alter floworinp the floriforoiift ureola rormB a groove two-tliirds down the upper side 
of the tubercle, (or yirtnninent part of tlie rib^) or even almost to its baHc. Number of radial 
epiricH, 7 to 11. The tlcsrription of the flower, wautiiijr lu tetofore, lany bo given thus: 

Floribus verssu^ upicem conges tie virescenti, lluviii puliicaributi; ovuris Bupuliii squamifortuibos 
pttooifl (2-6) orbienlatiii aen reniformibiis manito; aopalia tnbi 10-16 inferioribna OTntia, snpe- 
rioribu.-* oblon'fTi-' o!>tiisis; iictalis snb 8 ol>loni;i.s iiin<'roiiatis; inliiiio tuhi jmrte iutus niido; 
filamentid tenuistiiinia uumoro^is; stylo oxcrto sursum clavato apicu iutundi bulil'ormi iu aligmata 
5 brvTiaaima ereeta sue eonniTentia diviao. 

The flowers are one inch long, greenish red. externally tinged l^ith brown red; sUgDW 
green. The fruit remains unknown as yet; the large seed baa been figured in tlie work men- 
tioned. 

EcHiNoCACTUs Lecoxtei, Eufjrhn. in M. D. li. II, p. t. 27, tf- P. li. li. I c, p. 28, t. % 
f. 3-.") ; Syn. CacL, p. 18. In the Colorado vallov; in (lower in April. Specimens of .3-5 inches 
diameter have below eight, and upwards thirteen ribti; tboi<e of 9-12 inches show 19-21 ribs. 
The lowest banchea (tlioae devdoped probably in the 3d or 4tli year) have eight radial and one 
central upino, nil nnnulate<l. The criifral one is curve(|. not hooked; one. or eveii tlin-e. of the 
lower radial ones are often hooi<ed. The fully developed buticheat consist of four central spines, 
the upper and lower one of which is quite flat, five or seven tower radial ones, never hooked, 

tliree upper oncB, and G-12 slender, bristly, radial i<pines. The OVary ia covered with about 
thirty scpaloid acales, iu the tipecimcns eiuimiued, in j', or ,V amuigemmt. 

EcHmoCACTcnT Young specimens, 8-5 inche« high, of another evidently largo species, 
were collected, with thirteen ribs— fonr c ( uti il ui l live lower, stouter, and 3-6 upper slender 
radial spines, all anntilated and curved. The plants, showing no indication of floriferon.*; areohe, 
must be undeveloped; they may possibly bo young ones of E, poUycephalua^ or belong to species 
yet ooknown to us. 

ECHINOCACTUS VlRlDE^CEXSi, Knit, in Ton: and Gray, Fl. I, p. 554. Fu/plm. in M. li. R. 
Hp. 24, 29; Syn. Vatt..p. 19. San Diego, C'aliforuia. 23-30 scales on yellow fruit. Seed 
as described in IL B. R., bat the pits are much doaer together than in fig. 8. cl The hooked 
acute rotyledona are bent over a rather copious albumen; aimilar to thoae of .£1 mMumtt, t. 
25, f. 4. e. 

Cbuob FttTOLERt, Engdm. tn I'^md. Fendl. in Mem. Am. Jcad. 1848, p. 51, M. B. Jt. TI, p. 
SS, f. 61-68; Oact., p. 25. Covcrns, Now Mexico, and fmni Lnguna to .Santa F^; fl. April. 

Cerei s i'hoeniceus.— A'Hyt//H. P. n. li. I. c, p. U,L 4,/. I; SjfH. Cad., p. 28; £chiiioeertu» 
coccitieus, Engdm. in Widiz. Hep. A'. JUex. note 9. 

This ia Mtminaria aggrtgaia, Emory's Seport^ 1848, and the "AggrtgiOed Cadv^* of the 

explorers of tlie wcnterii jmrtH of New Mi'xi' i) and tlie flila rcirions. It '^thws in InrL'^e di ii^Jf 
maases, often 100 or 200 heads from a singlu base, the whole often of the shape and size of a bushel 
basket, generally on apparently naked rocks; in the proper season densely covered with beantifttl 
crimson flowers. It was found from Camp (! J to Camp 78 (Yampai valley to Partridge creek) 
in flower iu April. The flowers collected are less than 2 inches long, mach more densely covered 
with bristle-bearing sepals than the next species, and with only 6 stigmata; the naked space in 
the base of the tube is nearly four lines long. The fruit and seed of this common plant, whioh 
has now been known to science for twelve years, atill remains anknown, and living planta are 
as yet extremely scarce. 

Cereis coNoioEi .'4, Engdm. d Btgdow, L e., p. 86, <. 4,/. 4-5; SjfH. Cfaet,, p. 28. Camp M. 
(Oryabe gardens, Moqui country.) 
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Flowering in May. fio nonrh* allied to the last that wc considored it n form or Piib-pppcies of it. . 
Dr. Newberry liait now nhtaiiied the Bnw«r». Ilia specimen b«« fewer ttpiitea than Dr. Bit;eK>w'« 
origiiml oneti; 8 or 9 nidia] onei*, nboat 1 inch lon^:, and 1 or2< entntl niigaliite oiief>, 1^-2 
iDcheH long; all whitish and somewhat trandaoent. Tli* y ruseinble tlie Hpineaof C eN»i«a(tz/i^Av«, 
but the flowers are vastly different, being open day and night, and not diurnal, as thoeeof the 
species just mentioned. 

Floribaa magnia diametro transvertuUi daplo longMNrlbnt eooeineia; ovario parvo aquainia 

Mpaliii I 'i^ 8 1-' triuiigiiliitirt in axilla lanam albHiii et aciilcolos 3-!} pracilen gerentibas maiiito; 
tnbo Hent<im umpliuto scpalis fere 20 lanceolutis ucuieigeris instructo; sepalis superioribus sub 8 
oblongis obtnsia; petalis 1<^-13 apatnlatis obtmiii; atHmnibvs nnmeroaimlnnia et stigmutibna aab 
9 vix exertiis |>etala xiibaeqnaniibiiH. 

The fliiwerK are :i\-4 inches lung and 1 .^-2 inches in diameter; the slender spines in the axilW 
of the upper sepaU are 6-8 lines in length, the stigmas, as in the whole 8ubgenni» Et hinoctreui, 
velvety green. 

Upcntia nABlLABn, Engdm, dt Bigdoie, I c, jt. ii^ I. 13, /. 1-6, L 23. /. 14; Fj/n. Cadt.^ 
i>.42. 

Abundant on the Colorado from Fort Tana to the Oreat cuflon, and one of tbe most con non 

siu cie^ in tlif Cdloradd v;dK-y iiiiil rIc-LM t. Dr. Nt-w licrry cniilii lus tin- deHcriplioii lit- furc given 
of the peculiar growth uf this Hpeciei^; a large imtuber ol jointit ot dtfl'ereul shape ubuvate, 
oboordate, emarginate, or elongate, and aluKMt oblanceolate, iDHoe from nearly tbe aaine beae, 
and are covered in .spring (March and April) with a profuHiiin of roKe-colured ur purplieb tiowerm, 
oilen 150 on one plant. The ovary is dcKcriliud ut« t>umewhat tuberculate but itouietinies almoat 
smuolb. Tbe fruit is dry when ripe; seed hirgo and tbivk, as in tbe figure above cited. 
OPUmriA BT6TR1C1NA, E. & B. 1. c, p. 54, I. 15. /. 5-7, 2.i, p. 15; Sjfn. Vad., p. 43. 
' Connnon from tbo Colorado to the Rio Grande. The form collected by Dr. .Newberry, and 
named in his uott-s hairy-spiued OpHntia," has fewer, shorter, and ucually straighter spines 
than tbe i»pecinien» fignred and deacribed in Lient. Whipple's report; tbe larger ones are aUo 
m^gnlar and erect, and by these chanicterH dit>tiiiguiblicd Irom tlie iicurly allied Opuntia ilia- 
amirwhM*. However, Mr. Feiidler's speciuieus from tiautu lie, (the Uowen of wbicb were 
inadvertantly diatribated with Mob 27tf, 0, phaae antka , but are easily diatingoiahed by tbe 
apiuoloiie ovary,) awMu to be intermediate between tbe two^ and may ninke it neeusaary to niiile 
them. 

Dr. Newberry's specimens have 1-5 larger spines, inches long, nearly erect, and about 
5 anaJler deflexed onea below, with a few very auiall onea above. Fbwer nearly twu incbea 

in diamcti-r, nvary with -20-25 lonicntorie pulvilli, eacb with a fhort nlcndcr ki.t, (m pul,) |e..8 
than one line long, and 5-12 bristly spines of very different lengths : tbe interior r^i.'pal8 nre 
obovate cuspidate petah, oboordate, orange yellow; 6 erect green atigmata, forniiug u compact 
head. 

Opistia Kt mixocabfa, E.<S:B.L c, p. 40, /. 1«, /. 5-10, t. 24./. 8; .V. B. Rep. II, p. 56. 
8fn. Carl., p. 49. In tbe Mojave valley, and commuii on the Culor4id<i; bt ^inti to tlower end 
of March. The tipecimenH obtained arc low, with many shurt brancbttx, much uf the habit of 
the clavatc Oi>untiir, but distinguished from them by the sheathed s|>iiics mid the reticulated wood 
peculiar to the cylindroid Opuntm. The ovary is ti-b lines long, with about 20 pulvilli bearing 
thick ovate leaves, abruptly narrowed into a aubnhtte point, l->8 lines long, and in their axilla in 
a white tomentuin, (j or 8 sheathed spines, tlie large ones G-8 lines long. The greeni»>h yellow 
flower when fully open is 1^ inches wide; petals spatulate, rounded or emarginate, denticulate, 
the exterior ones mucronate ; stigmata 5-6, large and thick, and apparently yellow. 

OPUMTU ABitOKK.s( K.ss, Ettgdm. in Witii-wn. B<p. X. Mix. note 5. J/. B. Bep. II, p. 58, 
t 15,/. 16-17; B. B. Bep. IV., t. 17, /. 6-fi, t. 18, /. 4, L 24, /. 12; iijffu Vael., ^ 61. 
Common in Western New Mexico. 
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GROSSULACEuB. 

Kibes cerei'm. Donijl.; Ton-. <(• Gmy. Fl, 1. p. ■^■A. Biutki) or Yiim{wi creek, (Camp 65,) 
April />: Pi'Hcli OrehiiH Spriiijr, mid Wci-tcni New Mexico generally. 
RlBES AUBEUM, Furah.; Ton\ dc Gray, I. r. 

PAXIFRAGACK.E. 

LtTUuruRACUA (Lithophbaguella) cymualaria, Torr. d Gray, Fl. 1, p. 585. riuxifruga 
Oalifornica. JVntf. San Diego, California; Not. 10. Withont the mdiea] leaif ; petaU white, 

veined with |)ur|>It'. 

LiTHOFHRAOlU PABTiFU>]u, NiUt, m ToTT. <£ Grajf, L c Cedar croek; April 24. Petals pale 
pink. 

FE.VDLERA RUPicoi-A, Engrlm. ^ OrOff, Pi. Wr^hL 77, f. S. Moqni country. Wcslcrn 
New Mexico^ Hay 18, in bloMom. **Fbweni iu appeaniaee and fragrance not unlike Pliila* 
delphus." 

CiltOTlA HOLAOAirraA. Torr. i» B**, Whiffl., p. 68. Cerbat nKmntaine ; ahnib or snail 
tree IS fvi t in Iiciu'lif: A[)ril 1. Tlie siiccinieiis exhibit only the fruit of tlip foniuT ye;ir. 
The floWertt oi this remarkable tthrub are Mtill uiiknowu. The fruit pluiuiy exhibiU a thiu 6ur- 
cocarp. 

UMBELLIFeBiB. 

BoWLEftA LOBATA, Ruiz. ti Pi.V. Bl ick MiiUtltitinH. Siti:re:iv(.s's PuHs; M irch 23. 

Leftotjbnia DI8SBCTA, Ntttl. in Tvrr. db Gtxig FL 1, p. <>3U ? Yampai valley; M^rcb 25. 
Too young and poor for determincition. 

Pekcbdaxum FimcuLACKUM. Nutl. 1. c, p. 627. Yampai valley; March 29; in flower. 

Tiuspnni MOMTAinni, Gray, FL I'endL, p. 51. Fort Dvfiance, Mew Mezioo; May 23; in 
flower. 

CTVOPraBna ouninuTin, DC; Torr. d Orttff, Fl 1, p. 623. Cedar ereek; April 24. 

Petale white; tftHtnuiiH piirplo. Youiij:; fruit ohloiig; (several uf the wingB more nr !osh almrtivo. 

CrMOmBUS MOXTANUa, 2>'uU. in Torr. dt Gmij, L c; Gray, FL RmU^ p. 5G, and vai: ruBPV. 
BA8CB0B. Stony hill-aidea. Yanpai valley (Cump 64; March 28) to SanFmncioeo mountain, 
New Mexico. Ivulucre rather obiolete or nhort »iid truncate; involucclrt and flowers deep pur- 
ple or the former greenish tinged with purple. Oryube, New Mexico. Involucre like the 
involncels; both white a» if petaloid, with grceu midribtt. Flowers either white or pink in the 
saoH) apecimea. 

Ctmopterps TEREBlSTHIJftTS, Torr. <t Gmy, 1. r. Soiseii terebitithitnirn, Huok. FL £or.' 
Amer. 1., p. 2Ut>, I. 95. Moqui coutitry; .May 8; in tl<iwer; petuld white. 

CAPRIFOLIACE^. 

.<^AMBncr<9 r.r.Ai r A. Nutt. m Torr. k Orttn, FL 2, p. 18. San INego^ California; November 

10; ufteu 20 feet high. 

RUBlACBiB. 

OAUxm APAVtirB, Ltimif Specimens too yonng, from Sitgretves's P^. Black mountains; 

March •2i. 

Qauum Fexolbbi? Orof, PL FendL^ p. 60 7 Yampai basin; April 3; too imperfect for 
determimtlaii. 

COMPOSITiB. 

IToFMEiBTEniA ri.i RiBcu, Groji i» Torr., PL Ifk^jiLip. 96, L 9. CaOoosof tlie Color«do; 
February and April. 
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Cabprvphorto Smth. Bot. Voy. S'ilj>l<., p. 21. Purple Hills; Janaary 14. 

PKrcKiMiYLiATH SciiOTTii, Gfiti/ hi /lot. Mex. Boutul. 2, jp. 74. Paiple HilU; JanoaTj IS; 
eliruli tliree ft'ot hitrli. Too jioor to determine properly. 

Bbkkellia CaLikokmi a, Gray, PL Femll, «4, and PI Wright. 1, jn. 85. "The Oaks," 
near San Felipe. California. 

CnRKTiiRor.VNK FiLAniNtFOMA. X'lt/. in Toff, (f Qi-oy. /'/.,• Of'iy inliol. .Vex. Bound. Surv. 
2, p. 76. Santa Ittubel to Sun Fclipo, Ciilirornia. Includea C. tomeutellu, Sic. 

AstbR CHII.S8SI8, Nte9. var. lirr. dt Orag, I e., p, IIS. San Lnia Obiipo, Calibrnia; 

NovcmbLT 1. 

DiPL0PAPPU8 ERICOIOES, Torr. it Gray, I. c, p. 182. Bunks of Little Colorado; May 1. 

BuoKBOX DtTBROBMS, ToTT. A Oroy. 1. c; and var. cnrKSCCM, Gray, PL Wriyhl. 1, j». 91. 
Black monntalns to Little ColorHdn; April. 

EnEMrA«TRrM BELLIDOIDES, Gray, PI. 'I hiirh., p. 320, and in Bot. li' hippl., p. 98. Gray in 
Pacijic Jiailroud Exjieil. 5, p. 301, t. 6. Uivur^ido mountain on the Colorado; January 25. 
Flowers while, handsome. Fruit w still a desideratum. 

TowKRE.vniA HKRicRA, Hook. FU Bar. Nu. i, p. 19, U 119. In meadows at the base of Bill 
Williams's muuutaiu; April 28. 

TowHSENDlA STkloosA, JFtOt.; Torr. d Orajf, Ft. 2, p. 186; Grtof, PI. FatdL, p. 70; May 8. 
Banka of Little Colorado, near cn'ssin^:. 

TowNBENDiA (heoalastrum) tobtifoua, AplopappuB tortifoliua, Gray in Jour. BoU. Soc NaL 
Siet. 1845. Sitgreavos's Pass; March 24: "In tufts, with yucca and cacti. Stems woodjr at 
the bese. Flowers pale purple, handsdine." i^o thin plant» rediscovered bv Dr. Newberry, 
proves not to have yellow rays, !in<l in therefore no ajdopappus. It lias a closely related con- 
gener iu TowNStNDiA (MECALABTSUU) Wbiuutii, Gray in But. Mex. Bound. Hurv., p. 18, which 
WBS doabtfhlly appended to Aster in PL WrigM. S, p. 75. 

GiTiERiiKZiA KcTiiAMi.E, Ton: ff- Grrnj, Fl. 2, p. 123. Warner's Ranch, California; No- 
vember. Same as the plaut on the eastern side of tbe Rocky mountains. 

Afuvaptob aranrLOsm, DC.} Twrr. d Gray, l e. Tampai valley, Ac Alio month of 
Diamond river. The latter very lafge-flo wen 1 1 

Api^opappus OBACibB, var. dekodatiis, Ore^, FL Wright. I, p. 96. Bill Williams's Fork; 
February 1. 

ArLOPAPFOB (btbhotds, Ntdt.) ABMOuoroBB. Stenotna amerwldeB, Ntdt.; Torr. A 0rag, I e. 
Oiyabe, New Me.xico, on rocky bills in fiifis: May T3. Fine HpocirnenH, in flmver, of this 
intere»tiug plant; the same as Nuttall'8. Involucre half an inch in length, tbe brcMid and cori- 
aoeons scales terminated by abrabt and obtnse greenish tips, as in Gntierrezia. 

LurOBYBIH (aI'I-ODISCLs) MGNZlEiill, Gray, PI. Wright. 1, p. 9", ndn. Aplopnppus (aplodiscos) 
Menzieati, Torr. and Oray. San Felipe, California; November IT. A slender variety. 

SOUDAOO Caufobnica, Nutt.; Torr. d Oray, L c, 203. Santa Isabel, California; 
November 18. 

C'liitYsorsiR viLLOBA, Nutt. var. C. echioides, BenlL Bot. Vi^.Sulpk. San Diego^ Califoniia; 

November 10. 

PsBrrrut itoda, Tktrr. in Bot. Whipple, p. 100, and Mex. Bound. Survof, p. 83. On the banks 

of the Colorado; January 27, At. "Tlie earliest spriiif^ flowcrn. Ray.s white, disk yellow." 

Baccuaris c(£KCLE»(;iiNs, DC. Prodr. 5, p. 402; Gray in Mex. Bound. Sure., p. 83. San 
Diego, Calirornia, to Black caBon. A narrow'leaved variety. 

Baccuaris sai.icinna, Torr. d Gray, Fl. % p. 258. Carisso creek, Colorado, Ac.; forming 
thn kt'ts. Runs, perhapf, into B. piluluris. 

TEs*iAUiA B0UKAI.1S, Gray, PL FtndL, p. 75, andPL Wright. I, p. 102. Vullecito, uud along 
banka of Colorado for 500 miles from moatb. 
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Styldcli.ve MicRot'uiuEs, Gray, Ft. Wright, 2, p. 84. Biveraide mountainfl, Colorado of 
CHlifiii nia; January 25. 

IlYMF.soci.KA sAUSot,A, Torr. tf- Oray in lioxt. Jour. Xnt. But. 1846, and PL FauU., p. 79; 
Tui r. ri. Ft 'in., I. 8. Fort Vumn to Black Canon in doBcrt arroyo^; Fobniary and March. 
Scanty specimens of tliis interesting plant, but saiBcient to confirm tho characters of tho species. 
It is said to be » ahrnb, two to four feet higb, with yellow flowere. 

HYMKMiri.KA MoxocYRA. Torr. (f drn}/, I. Ni-ar Pan Diego, Cnlifomi*; November 10. 
Fnrtbor west than this spctics was before known to occur. 

FRAiiSEinA DUMOflA, Oroy in Frfm. tW p. 316. Desert mtrfaoee along the Colorado; 

Jesup rapids; Marcli 20. 

Fransgria deltoioea, Ton: !n PL Fiem., and Ilul. Mex, Bound. Surv., p. 87. Lonp valley 
und Yampai bauin ; March 24-28. A fragment apparently of this apeciea. There arc also 
IVagmenta of another species, the Bowera undeveloped — perhaps of artt$HUoides, 

ZixN'iA Ci'ii'i.DTiiRix) oRANi'iKt.onA, .V(/^/, ; Giiii/, PI. WriijU. 1, 105. A form with the 
lower leaven more elongated and soft tomontose. Yampai baiiin; March 29. 

EOCKUA CAUFOBinCA, JVtt/f.; Torr. <fi Gray, Ft. 2, p. 217. San Di^, Oaltfomia; November. 
Spreading, sufrrntlcosu, three or four feet high. 

EOCEUA .NIV'EA, Jknth. Bot. Voy. 8ulph.tp. 27. Mountains ami doHort pUictu from San Diego 
to the Colorado, Riverside moimtMo, Ac. A TAriable npecicF, mostly with alternate leavea, 
and probably embracing B. eonspersa, Bt-nth., uml E. farino»a, (li>i>j. 

RiucsiA (Gercea) caxescevp, Gray^ PI. FewU., p. 85, and Bol. Mcx, Bomd, Stav., p. 89. 
Along the Colorado and eastward. 

SmcsiA (Obboba) fr<}tbbcsi», (hag ni Bot, Mex. Sound. Burv.^ p, 89. Jcsnp rapids; Feb- 
ruary 18. Two of the Hpecimens are ftimisbed with rather large, yellow rays. *'Tho plant is 
a abrub, threo feet high." 

YnsmEKA LAOniATA, Oray, I. c.p. — . Near San Ptcgo, California; in tnftti a foot or more 
in height. 

LinosYNE Docoi,A»ii, DC: Torr. <f- Gray, Fl. 2, 355. Sitgrcavos's Pass; March 24. 
The (immature) achcnia have a thin and broad wing. 
PoBOPHTiXUH Obeggii, Gray, PL WritfhL 1, p. 120, and t'n Jfer. Bound. Surv., p. 94. 

Booky arroyoa along the Colorado. 

HntBROTBBBUX (Acii'UYLL(£A) ACEROhCM, Gmy, PI. WHgU. 1, p. 115. Hay Camp, New 
Mexico; Hay 27. 

GAn,LARi>iA iMNN'ATinoA, TVmt. tn Am. Lye. Ktw Yark^ 2, p. 214. Banks of Little Colonido, 
New Moxico; May 1. 

Oaiixabdia PUUCRBt.i.A, Fong. ; Torr, A Gray, Fl, 2, p, 366. Rio Gmndo, near AIbtt« 
quer(]ue, New Mexico. 

Palafoxia linearis, Larj.; DC. l'i(»Ir. 5, p. 121; <irntj hi Mi r. lUnnnl. Survey^ p. 94. 
Sand-hills and beaches of the Colorado. A somewhat liiHpid form of the species. 

Htxenopappds vmm, NtM,; Torr. A €hray, FL 2, p. 373. Books of Colorado 
Cliiqiiito. At. ; May 3-8. 

Ch<e.\actib htevioides, Hook, d Am.; Torr. tic Gray, FL 2, j>. 371; Gray, PL JVrigfd. 2, 
p. 94. Desert arroyoe on the Colorado, and eastward into New Mexico. Flowers white. 
Poliapo, &c.. viirialile. 

Choui'actis Douulasii, Book. & Anu; var. aohillbibpoua. C. achilJccefolia, Hook. &. 
Am., <fc. Ysrapai valley; Marob 27. Flowers white. The two species of Hooker and 
Arnott are evidently to be combined. 

Bahia (KuioniYi.i.rMi i.avata, Xnft.: Torr. <(• Gray, L v. Long valley; March 26, 
. Bl'RuiEi,LiA (KicHa.TA) i.A.voM, Gray in Uol. IVhippl., p. 107. Sitgreuver.'« Phuh; March 24, 
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STBTBiCHOPAPPDiiFBBMOimi, OroytH Boi. Whipii.yp. lOG, 1. 15. Sitgrcavos's PaM; March 24. 
An iBtercsting re-discovery. 

TBiCHoprrLicM incisuu, Gray in liof. Mvx. Bound, Surv., p. 97. On rocks. Jc«ap rupids; 
February' 18. "Oaly oue specimeu found." 

AcTixELLA scAPosA, Xittt.; ToTT. <ft Grui/, FL 2, p. 382. High mem west of Uttle 
Colorado. Cump 70; April 10. 

AcTlNELUA TouBEYAMA, NutL, I, c; viir. of A. ucauiiii? Cedar crock, New Mexico; April 2t. 
Also « cavlesoent form, the Bowering stems occamonally branched below. Tofts; on rocks. 
Moqtii villages; Jlay 14. 

AcTi.vELLA BiuELovii, Oray, PL WritjUt. % p. 8U. Tine lbrec>t« on high mesa west of Fort 
Defiance; Hay 20. 

Lama Xeo-Mexicaxa, Gray, PL tFrvfkt. 2, p. 98. Sitgroavos^s Pass, and on Colorado; 
llaiLli. Tliiti 1ms a nidiinontury pappus to tlic niy-llowcrs; otherwise it is not diiTereut, 
appareutly, troiu L. gluitdulosn and L. botcrotricha. Buys pure white. 

Hbhobomia eaxomhsima, Benik. Boi. Vog, Sviph.^ p. SO. San Luis Obispo, California; 

NovcniWr 1. 

Baiubva uultibauiata, Sarv. tt Gray, PL FeudL, jt. lOti; Tort: in L'nmy, Jicp., j>. U4, L G. 
Yampai Talley to Bb Pneroo, New Mexico; April and May. 

Arteui.sia CAXAPsmm, Mekt.; Oraif, PL WrigkL 2, p. 98. Cedar creek, New Mexico; 
April and May. 

AsmisiA DBAcmiCDLomBB, Punk.; Ttnr. dt Gray, Ft. 2, p. 416? Santa Isabel, California; 
November 15. Apparently »nnic a» the plant of Misnonri and New Mexico. 
SKNKr-io i.ovr.iu>Bi:s, BeuUi.; Gray, PL Wrighl., I. r. Qbbrons form. Ban Felipe, California; 

November 17. 

ScHBCio BXALTATOS, Nutt, Piue forests about Fort D^ance, New Mexico; May 20. A low 

fonni^proaHnng snnip states of S. nurous!. Another form from Lennix'ti Spring; April 27. 

AMTBSrWAKiA iiioiCA, Gwrtn. l*ino forests. Fort Defiance, New Mexico; May 20. 

Tmxis AiravsTlFOLiA, DC. f Gray, PL Wright. 2, p. 102. IKamoDd river eailon; April 2. 

A.visAroMA ACALLis, Gray in ,Jour. Host. Sue. Nat. Ht«t. 5, (1845.) p. t. 13. Long valley; 
March 28. This was known only from the specimen gathered long ago by Fremont near 
the same region. Dr. Newberry has now obtained one or two more specimens, in too eaiiy a 
state, bat according well with the published character, except that the set» of the pappus are 

pliuaose iiIino!<t to the? bn-ie. 

Rafin'esquia Neu-Mexicaka, Gray, PL Wrighl. 2, p. 103. Grand valley, on Colorado; 
January 20. "Flowers white." 

Cai.ai.9 l.iNKAunoi.rA, DC: Giitij. PL If'ritj/il. *J, 102. Yainp-ji Imsin; March 27. 

CALYCO»BRih Wbigutii, Gray, PL Wrighl. 2, p. 104, t. 14. Josnp rapids; February 18 and 
March 20. Some specimens nearly want the stipitate glapds. 

Stepiiaxomgria pakicdlata, BuOh. Bot. Voy, Sv^ph,, p. . Ban Luis Ohispoi Califonua; 

November 1. 

SxEriiAXoaEBiA e.\i«1'a, 2iulL; Torr. t£- Gray, L c. San Diego, Culifornia; November. 
Malacotbbix Fbtolbbi, Gray, PL 2, p. 104. Sitgreaves'e Pass; March 24. Moqui 

villatres; May 14. 

Malacuthbix (Malacolei'is) Coultbri, Gray, PL FenO., p. 113, SitgreaTes's Pass; March 
24. "Flowers yellowtsh'While. Involuere ^Tory." 
^fACKoitiiYifciias TROxnroiDBB, Tbrr. Orayy Fi 2, p. 491. Fort Defisaoe, New Meadco; 

May 53. 

PRIMILACE.K. 

AM>u<isAr E or« ii>KXTAl.l.s A''(//. Cedar <Teek, New Me.xin.j March 24. 
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PLANTAGlXACi:,!-:. 

F1.AKTAR0 Tataoonu A, vur. (iUAPUAUOioss, Gray in Hot. lyUjapl., p. 117. Doscrt iturrucoa on 
tbe Colontdo generallr. 

PLUMBAGINACB^ 

Statick Lim'imi m, var. CAi,irnuNir.\. 

Staticc Califurnicik, BrUti. iu DC J'/rxIr. San Dir^'o. 

Sl^ROrJIULAKIACE.K. 

MonA\EA viSflltA, Gidij tn Bol. Tf'lti/'i^., p. 122. Ilivtr>idc nintiiitjiin : .laimary 25. 
"Flowers haiidsomo. sf raw-colored, specked witli red." Very scantily gathered, tiuil in Idos- 
00m only, ao as to throw do new light apon tliii^ rare and interesting plant, except that tlio 
liiiili of the cx]»aii<led coioHu ai>]i(>!irs a-; if nearly n\;;iilar, tlio throat open, llio loben erosii!- 
dcnticulati! at the ubtU'se 6Uuiiuit^ and abruptly cuspidate-pointed. But 1 have tbe good for- 
tone to poeeen the frnttv from a specimen gathered long ago by Coulter (Calif, coll. No. 616.) 

The pvate <-a|isiik' has thin inoinhranaceous walls, and is two-culled, witli a thick axih> i)la( «.-nta, 
covered with closely packed, Hliglitly aacending seeda. Tbo dcbiacoiice, tbougb Dot by regular 
pores, is eBaentially that of the AnUrrkhuce., so are the aeeds, which resemble those of Antir- 
rhinutu oynthifcnnn, Iknth.; only more ovnl, and tin; innirvid wing larger. The internal 
atructare is the same. So the genua belongs to Scrophulariacow Antirrhinew. 

XnnUDHU AiranBHnnPt/>BA, WtWd,: Smth. in DC. Prodr. tO., p. 2M. Canon of Diamond 
river; April C 

Cor.UNSIA PAttVin/)BA, Domjl. Ilcnt/i., i <•. Ccilar crook, Ni w Me\ico: April 21. 

PEKmsMON WaicuTii, Book. Bot. May., t. 4001; Gray in ilex. JJuund. Sure, p. lU. Sandy 
hlUs, Hoqvi ▼illages, New ]fesM»; May 16. 

PEyTSTKMiiy AMBifirrs, Tan:: Gnnj. J. r. Banks of (ho Pueroo^ Now Mexico; May 29. 

Pektstkmon sPECTADiLtifi, Thurbi f in Bol. Whippl., p. 11!). Yampai creek; March 31. In 
fruit. 

Pexistgmox cemiuimnFOUOB Benth. in DO, Prodr, 10, p. 323. Warner's Baneho, to tbe 
Colorado Deaert. 

PBnRrBKON BoDGLASii, Book.: Benth, L e., p, 321. Yampai creek, (Ciunp G5;) March SI. 
On rocky hills; in fruit only. 

MlMCLVS LlTTEirs, Linn.; var. Foot of Sitgreaves'a Pass, (Camp Gl;) March 25. 

MnroUJS (DlPLACCs) OLCTixosus, Thnrh.; Gray in Mex. Bound. Surv., p. IIC. .Suu Liiit* 
Obispo^ California: Novcmlu-i .'>. 

Teroxica rEnEnniXA, Linu. Tnlorado Chiquito. Now Mexico: May 1. 

Castilleja Hisriiu, Bc-nlli. in Hook. Fl and DC. Prmlr. 10, p. 532. Gamp 61; Xiong valley 
to Ran Prancisoo mountain; April. 

Cast[Li.eia CAxnKNs, DimnxJ PI. Hcerm. in Pact/. U. li. Erjif. Pot., jk 12, j)?. xiii. Com- 
mon about Sau Francisco mountain, iic Very showy. Bract8 crimson. Flower yellow. 

PBDHnrtAMB OBimuirnnau, Gray in Mae. Bomd. Surv^ p. — . High mesa west of Little 
Colorado and near Fort Defiance. April and May. "Flowers purple and yeHoW." Tounger 
and smaller specimens than (hose collected by Dr. Bigclow. 

A wn B BHU TO M ? ntnf&s (sp. nov.-.) diffosnm ramoriasimum, bast villosnm, ca t. mdaberrimum ; 
foliis oblongia lanoeolatisne subintogoriinis teneribus in petiolum attonuatis : pcdiccllis Hpar^is 
longiflsimiH cum ramulii^ floribu.s filiformibus tortnosis ; floribns (nt vidotur) minimis ; capsnia 
globosa. Desert arroyns. " Flower.s white." The corolla in the spccimons scarcely larger 
than tbe calyx, its stntcturc har<11y to ho made out in the i^pont spocimeuR. Pedicels capillary, 
tortuous, from one to three inchen long. ('a]wnh' l i liiu- in dianiot< r. 

EuXAKlTH BiGEl^vii, Gr<iy i» ItiA. Whijq^. Esjmi., 121. Camp -l!*; Fchrunry la. 
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AOANTUACEiK. 

SebicOORAFHis CALiFonsiCA, Xcrs in DC. Pmh. Bolopcrono Californicn, /hftlK Bot. 
Voff, Sulph., p. 38. Sandy desert bordering Carisso Creek, interior California. A twining 
dirab, with inconiipicuous leaves and crimson flowers. 

YEKBENAGE^, (By John Torrey.*) 

Vekbexa ArrtEBlA, Linv.: Sthnner in DC. Prodr. \\, p. 551: Torr. in Bot., Ms. PoumL 
Surv., p. 128. Y. bipiuuulilida, Schauer, I. c. Camp G0-(i5. April 25-31, and Partridge 
Croek, April 24. 

Yebbera PBOsrtBATA, B. Bfown, HorL Em^ («d. 2,) 4, |>k 51; AtoiMr, L e. Near San Diego, 
Oalifomia; November 9. 

LABLVT.E. 

Uyplis Emoryi: frutico^a divaricuto-ramosa rnmiH cincragccDte-puberulis ; loliis petiolatis 
ovatis dentato-BerratigcramtiucaHsragoflisiitrinquc cincreo-pube«e«ntibii8; cymie pedancnlatia 
nxillaribaB folio vix longiorilms ; calycibus piMlicL'llo a qiiuliKus ttirliiiiatn-campaHalatis cinerao 
pubcscontibus, dontibus iuqiiaiiluis lanconlatis tul).i sul'iiujilu lireviorilniH. "In rocky nrroyoa; 
cgmmon on the Upper Colorado; January 14. A Iragrant wlirub, 5 feet high, %vith numerous slen- 
der apreadingbrancbeaivbich are at length nearly amooth.' ' Leaves from oiic-lialf to three-fourths 
of an incli lonpr. nlWnsc, stronfrly roticnlato-nif^oi^o : the potiolo about onc-tliird the length of 
the lamina. Cymes few flowered in loo&c umbeU. Pedicels 2 lines long, nuked. Teeth of the 
calyx acuminate. Corolla purple, abont twice aa long as the calyx. This plant waa first 

detected on thi' T.owor Gila, by ^lajor Emory, while accouipniiy iiifj the military expedition of 
Oenernl Kearney to Ctdifornia in 184C. It wa« afterwards found in theaame region by Col. 
Fremont. In the Botany of the Ifexican Boundary Survey it waa erroneomly referred to 
n. laniflora, BwiU^^ (by a double niiHtako, printed H. laoata,) wbicfa, tbongh nearly allied, 

dilTerH in the smooth leaves and extremely woolly calyccp. 

Dracocki'Iiali'm PAnviFLORiM, Ntdi. Gen. 2, p. 25 ; Torr. Fl. New York, 2, p. 75. Mesa, 
near Oamp 10 and Cedar Creek, April 24. Peach Orchard Spring; May 18. 

IIedpoma int.wa. Toil-. Bot. Mrr. Ih,mil Sun:, p. ]?,0. Oryabe; May 13—17. A Iiand- 
some shrub with aspect and odor of sage, growing in tufts two to three feet high. Flowers 
pale purple. 

Salvia Coia miiari.k, Benth. Lab., p. 802. Sitgreftvea'a Paaa; Uardi 25. Tbia ia the ckkt of 
the native Californiaus. 

HOKAGIXACEyE. 

Ausii.NCKiA LVCoi'SOiDBs, Lcim.; DO. Pt odi: 10, p. 117. rfitgroavcs's Piisa; March 25. A foot 
and a half high. 

AwiNCKiA iNTEKMEfiiA, Flsrh. <(• Mnf. : DC. 1. c : Torr. BoL Mbx. Bomd., p.UO. Biverside 
moantain; January 25, and Camp No. Gl — 02; March 26. 

LiTHOerKRiraif LORatnxttvii, hpraty. Lysi. l, p. 554; Torr. Ue. L. indanni, Ldim. Atp. 2, 
p. 305. Canon of Partridge Creek and Fort Defiance; April 16 to May 22. Orowa in tnfta 
with a thick ligneooa root. 

EBmuCBioii CnontHiAinm, DC. Prodr. 10, p. 30; Torr. Bot. Jfec Boml., p. 141. Tampai 
valley; Marcli 27. The whole plant gives out • deep parple atain to the paper in which the 
apecimena are laid. 

•Tlic oidera prcccrlin^ etrbeiatttr hm Iwen «liilMmrt«d ly FmC Otf, wUk fho nMpttoB Of th> ttHttM dndttd Vf Sr. 
Oro. KogU-Ruitm. The oriWra foliowiiv wan aU onliwd bf FnT. Ttetcy, OMj^UBC tht gMMi, nkiik «m worud «p 

bj Prot. Cm. Tburlwr.— J. 8. N. 
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Sritbicriux AmvanrotAvu, Torr. in Pad/. H. Road E'j-fJ. 5. p. and in Bof. 3l<x. Vomnl^ 
p. 141. Riverside mountains: JiinuMi v -I'k Sitgi eavrs s Pa^^; Miin h 20. 

ErITBICHIDU GLOMKRATCU, J)C. Pi\mI,: 10, p. 131; Ton: Bot. J/r.r. Jlonwi., p. 110. >[y,.<n. 
tiBglomeraie, Cfen. 1, p. 112; JJiwk: If. nor.- Ami r. 2. p. 162,/. 1G2. Sandy 11 ills, 

CaiDpe 85-86; May 3. Flowers palo yellow. 

Ebitrichium PTEROCARTUM, Ton: in Bof. U. S. Ex]tl. E.rjM^d., i. \2, fi'i. II. 'iii,ih),iml BiA. 
ilex. Bound., it. 142. Camp 62; March 26. Plaut annual, about u loot and a half high. 
Flowers white. 

EniTRiniU'M. — ■? An apparently now species wan fonml at ^^itgreavcH's Pass, March 25. It 
is an annual, a foot or more in height, and paniculatelj branched. The leaves are lanceolate 
linear, acabroiw, with short stiff hairs, many of which have a white elevated tuberetdar haae. 
The flowers arc in couiimnnd cbracteate spikes, which are at first short and circinatc-capitate, 
but at length unfolded, rcdicels almost wanting. Segments of the calyx lanceolate, densely 
clothed with short rather soft hairs. Corolla white; the tubes scarcely lunger than the culy.\; 
the orifice closed with five protuberances, which alternate with the Htameus; limb widely ex* 
panding; the lobeH nearly orbicular, .^^tamens included, inserted in the tlirout of (he corolla 
just below the protuberances. Style as long as the ovary; stigma capitate, somewhat 2-lobed. 
Nableta Darrowly obloiig, only one of them fertile, raioately biapid. Thia ia allied to E. flori' 
bnndum. Ton:, which differs in being a omiaiderably hurger phmtt with an apparently peron* 
nial root, broadly ovate nutlets. 

Pbctocabta LnnsABiB, DO. Frodr. 20, p. 120. Partridi^ Creek; April 25. 

KciiiNosi'KiiMt M I'AfLUil, Lehm. Aajier. No. !1.5. Moqui villages: May 10. 

ECHINOSPEBMIM STRICTUM, Xefji in Moutimill. Tinv. Aj'p.: Torr. tn BU. Mex. £omd., p, 
142. Crossing of the Little Colorado; May 1. "Flowera white." 

Tk^i ki.ia uKKVtFOUA, Nvtt. MM. ToTT. «i Bot. JUtx. JBotmi., p. 136, tmd «n BoL U. 8. SxpL 
Exjied. ineii. 2-12, A. 

Ueliotboi'IL'U Ci-ttASSAVici M, LIhh. DC. Pimli: 10, jf. 538. Banks of the Colorado; March 



PuACEi.tA (Ei'toca) micbaxtha, Torv. Bof. -V. ..-. Ilonud., p. 144. Bivenide mountain; Jan- 
nary 25. Camp 29; March 1. Sitjjrcavca's Pass; March 25. 

Yar.? BiPiNXATinDA : patcnti-pilosa ; cnulc debili prostrato; foliis bipinnatifidis ; ]>eduneidiB 
calyce subtriproIonporilMis. Camp 01. YnrapaiTaDey. In the flowers thi^ plant entirely 
resembles P. inicrantlia. The more divided leaven and longer pedicels may be owing to a 
more shady and lertile situation. "The plant is very tViigrant : the odor being much like that 
of the apple geranium." 

Phacema ^C'onEANTMfs) IvEsiAXA, (ti. sp. :) aiuiiia erecta. vol diffusa, viscido-pubcscens • foliis 
oblongo-linearibus, pinnatiiidis, lobis utrinquc 5-7 obovatis obtusis intcgris vel 1-2-dentatis, 
petiolatis baai nndia; raoemis aimplicibne paueifloHa, floribna brevisaiod, pedietllatie cnlyeia 
ladmi^ spathnlati.--, corolli f iilMiloro-i atupannlata calyoe vix cxcedentc ; ptaoentis 8-9 oviilntis. 
Diamond river; April 3. Sandy hilLs, Ornybc ; May 13. Banks of the Colorado; March 20. 
Camp 49. Phint 6-10 inches high, apparently diffuse when old. Leaves J to 1| inch long 
and I I I I'l inch wide; the lubes scarcely 2 lines l<.is_'. Racemes 5-10 flowered; pedicels about 
half a lino long. Corolla white or very pale purple, about two linex long, the tube three times 
as long as the rounded lobes of the limb ; appendages very narrow. Stamens included. An- 
theia broederthan long. Capsule oblong. S.> ds hti-.itigly nigoso tmnaveraely. In the oorolla 
thiii jtpecies resenddoR P. infundibnliforniis, but dillers in the few flowers, the few-flowered 
loose racemes, and in the very small lobes of the leaves. 

Pbacelia (CoRBumnnai) Fuhomtii, (n. ip. :) annua erecta Tel difliua ; feliia oblongo-linearibm 
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ptnnitilidiA, iitriii<]ue o-JS uL>ov.iti:i ubtusin intcgr'iH vel 1 '2-dtiiitatiii, petiolis htai nodis ; 

raniif siniplicilnin 8-12 Horic |K'<lit illi8 brevibus calycis lucetnin ^pathnlatis, corollrc- tuba infnn- 
(libiiliforinis ralyco .siib(lii[ilr) lon;;ior(' ; limbo patiilo |l^lC(■nti^ S-ovuIiiti?'. Yampai vallt'v : 
March 2G. This wa^ collected by Coiouel Fremont in hiit journey (o CalifuruiM in lt»43-'44, 
probably in the interior of that State, or in Western New Mexico. It m nearly allied to the 
liist sp.'cii but (liirt rs ill tho mucb l:ir_'rr fl .•mm -', tlic corolla of wliicli »*> purpk-, with the 
lower part of the tube yellow and much exccoding the calyx. The appeodagor; of the tube are 
also dilated in the middle. The seeds are strongly corragatcd transversely. 

Pha< Ei.iA (Cobeaxthcb) ABSnoiDEs. IlxjL <t- Jni. Bof. Ihich.. ji. 374; Hook. Ic. i. 355. Al- 
luvial bottutn:; of the Little Colorado ; May 9. Camp 88. Tbe specimens are iu the earliest 
flowering »tate, corresponding with the var. niBrtmittA, Hoot. (C An. t. c. 

PhaCELIA CIUATa, Benth. in Tram. Lin. Stjc. 17.;). "JHO. Riverside moantain ; Jaooaiy. 
Camp 49: Febrnary 20, ami Hit^rrcavon'fi Pass, March 25, to liittle Colorado. 

PiiA( GUA Ta.va< CTUoiJA, litnth. I. c. Sitgreavcs's Pass ; March 24. 

EmnsjrAxrm pbhdclifloba, Beidk. 1. e. JipL DC. Prodr. 9, p. 301. Sitgreaves's Pus; 
Mnrrli 25. Eucrypta, Xvttdl, Pt. Gamb., j». 158, Beems to be hardly distinct from tlusgenns, 
but it has fewer seeds. 

Naxa Jajuicbmcis, LtHH, Ckoup in DO. Prodr. 10, p. 182. Biveraide moootain ; Janimry 
25. Also at Sitgreaves's Pass ; Ifarch 25. It forms mata in dry sandy arroyos. 

POLEMONIACB^ 

Pmu>x spbcioaa, Pura. Fl, \, p. 149. Yar. SrimBVKT, Thrr. in Bol. Mex. Bomd. 8«rv.^ 
p. 146. Camp 04 : March 20. 

Phi/>x Docclasii, JkM. tirow4 in tufts on rocks. M irdi .11, (Camp 65.) Also Camp 91. 
"The color of the corolla varies from nearly white to i>.,h- ] Ic.'* 

CoLLOUIA GRACIUS, Douyl. BeiiU'. til DC. Prcnh: 9, p. .'JO'^. Cedar creek, Catii[ T i: .\pril24. 

Navarretia Scnomi, Torr, Hot. Mex. Bound., p. 145. Banks of the Colorado, Camp 49 ; 
March 20. 

NATABBKriA 8KTusissiMA, f To, r. A' Gnnj, FI. X. .Am, ititd.:) humilic, Coliis npice dilatatis 
grOSSe tridciitutis, ba>i loupe liiiiari cuiieatis luargiiio iiiiinato-sctosis iiihcnliuin iitriinnic uni- 
deotatis deutibus apice setiferis ; capitulis paucilloris ; corolla tuba culycu luugiore ; otaujiiiibua 
exsertis ; ovarii localis i~W ovolibis. Bocky bill-eides, Camp 67 ; April 3. This weU*marked 
species (whicli h nearly related to X. Scfinttji* w;is ilr-^t collected 1 y Cnlonel Frftnont in 1844, 
near the Rio Virgeu, towards the great (Jaliforuiau desert, and again iu 1848. 

OiUA DACnnxtPBVLLnf, (n. sp.?) Hoath of Diamond river ; April 3. The spedmens are 
scarcely sufliciciit for >Ic--crii>!ii<n. A blender plant, about 3 inches high. Corolla twice as 
long M tbe calyx, white .: ovules about 7 in each cell. 

GlUA AUBBA, Nutt. Pt. Otmb. tn Jour. And. PhO. (n. iter.) I, p. 155, I. 32. Camp 62 ; 
March 26. Also Camp^ ^(| and 8G. 

Ciii.iA pt'WEXs, llrnlji. in DC. Fitxii: 9, p. 316. Cantue pnngens, Torr. ta Antu I^c. 2f, 
York, 2, p. 220. Camps 98, 99 ; May 19. Flowers greenish yellow. 

GiUA IjOKOIFLOBA, G. Dou.} Benth. L e. Canbua longifloro, Torr. I. e. Camp 60. 

GiLiA i<i( iioTOM A. Benth. I. c, p. 814. Camp 61; March 25; flowers white, (raoe colored In 
bud.) Camp G4j March 4. 

OfLTA DICBOVOMA, var. PABViTLOBA, 7W. «• Mex, Bwond. 8wv., p 147. Camp 61; March 25. 

OlMA IM uN^-i'irvA. D'.iiijJ. in /?'..v. }fiiij..t. 2S'^3 ; Pxnth. Sit^rroavcs's Pose, Ac A variable 
plant. .Some of tho forms that I refer to it may belong to another species. 

GiLiA TIBCATA. Btevd. Nomend. ; Benih. tn DO. Prod. 9, p. 811. Foltis integris vel adba. 
sim utrinquc nnidentatis corollis purpureis tubo laceniis brovioro anthevis linearibn$; ovarii 
loculis .5-0 ovulabis. "The Oaks," San Felipe, California; November 17. O. Gunnisoni differs 
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in the leaves being all eotire, (perhaiM not a oonstani character;) the oorcdla white, (or 

nearly mi,) with the tube almost t\\ \w us long na the lobos and tin- ovate Riithors. 

EliuDVCTloX CAUroiUiicCli, JSenlL JJol. Sulpha p. 35; Citoisy in DC. Prod. 10, p. 185. 
Wigandia Califomiea, Hot^. d Am. B<d. SeecA., p. 864, 1. 88. Hille northeast of San Diego, 
California; Xovembor 10. 

Enodyctiox TOMEKTOiiUM, Jitnth. L c; 2'urr. BoL Mex. JicumL 2, p. 148. Tublo-landd back 
of San Diego, Ciiliromia; a bnsh 8-10 feet high. 

FOUQUEBUCE^E. 

FougoiBBiA SPLEKBBMS, Enf/dm, in Widk, J{^, p.MiG ag, PL Wright. 1, 85, and 2, /». 
(>;[. Gravelly and rocky snrfaces from ColcHrado to Ko Omnde. Peninsula monntsins; No> 

vomber, in flower. 

CONVOLYULACB^. By O. Bngclmann. 

CoscOTA Oalifobnica, Book. & Am. Bot. Beech., />. 346 ; (Jhoity, DC, Prod. IX, p. 457; 

('. ncumhinfa, Nutt. >n Herli. Acmf. PItiln'l. A weIl-nmrko<i tliou;^!) soinowlmt variabli- spocioH. 
The tubu of tbo corolla i!< generally longer than the calyx, and the iucinic of tho corolla longer 
than the tube. The sealee are alwaTS wanting, but are sometimes indicated by semilunar 
eiilire or ikiitionlato foidh in tho bai^o of tlio corolla, forrrspondini.' witli its lobes, wliicli folds 
we fin<i in many of our C mcuitE connecting the bases of the scales. The ovary is depressed, 
the BtyloH capillary, as Ion;;, or often much loiterer, than the ovary. This species !s very nearly 
allied to tho East Indian hyah'na, Kotli., wliicli, according to original speciinenH in the herba- 
rium of the Botanical Ganlen of St. Pctcrsburjj. I find to be identical with C. oxypdala, 
BoisBior, and not with C. cA/hcjisw, Lam., a* is usually supposed. 

SOLAN ACK.K. 

SoLAMM EL,EA<iXiKOLiUM, Cav. Ic, t. 243; Torr. inDoi. Mex. Bound. Snrv., p. 152. Oryabe, 
May IS; and Lagnna. Hay 25. 

PlIYSAUS rARnioiMiVLi. v, Tarr. li'if. Ml J-. Boinul. S"rr.. /,. 1.53. Riverside innuntain ; January 
25. Specimens of what appear to be a variety of this species were foimd at tlie Barrier 
islands, January 25. They differ in the leaves being smaller and less decidedly cordate than 
in the ordinary form of the plant. 

Ltoiuh pallidum, Nief9, III. S. Amer., PL 2, p. 108, /. 67, C. ; Torr. Boi. Mex. Bound. 8»rv.t 
fi. 154. Oryabe; May 13. 

LYCimi STOLIDUM, Mtcrs, I.e., p. 12G, i. 71, C.? Monument r;inoii; February 8. A spread* 
ing fihrub, five feet hi}j;li: flowers pale purple: berries* crimson. Tiiis differs from the 7)!ant 
described by Miertt, in the more slender habit, pale branclieti, and shorter pedicoln. An unde- 
termined species of this geaus, pAfbaps new, was found near San Diego, Gslifemia. It is a 

spreading shrub, about three fool high, with very small farciculato sputiilatr-oblong leave.'<, 
and small white flowers on short pedicels; the tube of the corolla scarcely exaurted from the 
fonr«toothed calyx. As Mr. Miers, who has written so ably on the Solanaoem, and is about 

publishing many new species of tiii-^ u<ay have received this from SOme other SOUroS, I 

therefore refrain from describing it more particularly in this report. 
Ntootf AKA. Species imoerlaiB. Bivendde monotain; Juuiary 25. 

Datoba M?rrKi.oipF», DO, M88j Dmai. m DC, Prod. 18, far. 1, p. 521. San Diego, Cali- 
fornia, to Rio Orande. 

ASOLBPIADACB.^ 

AscLF.pus flrmn.ATA, Decaisne in DC. Prodr. 8, jk 57 1 ; Torr. in Pad/. Bailroad EgpL 6, 
p. 362, 7. " ('i)!oriido desert, in the most dry anil .-iferiie soil near Alamo Mueho; November 
23. Grows in tuft^ throe feet high, in company with Larrea, Ephedra, li'c. ; often leafless." 

AflCLBPiAB ■BAGHYHTEPHANA, Eiigelm. ifS8.; Thrr. Btit. Mex. Bonnd. Am?., p. 163. Oryabe; 
Msy to. 
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Babcustemha hetbbophylluu, Enffdm. MSS.; Ton: I. c, p. IGl. Commou along banks of 
Colorado to Black caBon. In fruit. The Htem is sometimes 10 or 15 reet long. 

Ausoxi A TfiMKNTos.v Torc. rfr Fnm. in Frim. 2(1 Itep., p. 316; Torr. Mcx. Bound. Buro., p. 
158. Yanipai valley, near water; growing in tufts 1-2 feet high; March 25. 



FoKESTiEHA LicLSTKiXA. PiMf. S>'u>}. 2. j'. '204; T'o r. liof. 3/tr, Bound., jt. 161. Adelia 
ligiistriiia, Mii-L>. Fl. 2, p. 224. Camp 62; Muy 28. With ferbiio flowera and young leavM. 
A shrub eight feet high. 



MiBABiLis uuLTirutRA, Gray in JJoL Mex. Bound. Surv., I, 1U9. Nyctaginca Torreyana: 
Ckowy in DO. Prodr. 13, joor. 2, p. 429. About rancherias. **Tbo Oaksf November 11. 

MiKABiLis CaufOBNICa, Graij, I. c. t. 4C. From San Diego to Santa Isabel, California; 
November. Sitgreaves'^ Pasx; March 25. Riverside mottntain and ciAon of Diamond river; 
April. Flowers white and purple. 

AlLIONIA IMCABNATA, itn«, ChoUy, I. c. Mouth of Dianioi. 1 r: April .'}. 

Abroxu pbagrans, Xiilt.; Torr. tt Gray, Jiot. BeckwUk Mtj*. 14, 10. Mouth of Biamuud 
river and Camp April, in flower. 

Abboxia mki.i.ikp:iia, Dovgl. t» ^ooife. BoL Mag.^ t 2879. Sandy hiUa, Gamp 49. Flowers, 
pale roee color, fragrant; March 1 to 25. 



Eriokokum FAsoiciLAU M, Ti'iiih. in Lihii. Tmns. 17, 7*. 411. San Hwga, California. A 
shrub 2-') foot hi^rh, widi wliito uik! purple llowors; November. 

£niO(H)Ni'M I'OLi^'OUl'M, Jitulli. in UV. Prodr, 14, eeci. 1, p, 12. Jeaup'a rapid, on rocks, 
Camp 48; Febmary. 

Kuioo.oxcM pAnviroLU'M, Smith in Ffvs sCifrJ. Bnif/i., I.e. San Lois ObiqH>; November. 
A sbmb 2-3 feet high. Flowers white, veined with purple. 
EBioaoinni BBLBANTBBinFOiJUH (B. Wrightii) var. HBLBAvmsMiPOLnTii, Torr. At BoL Mat* 

Bound, p. 176; E. Benlh., I. <:, p. 15. San Felipe, California; November. 

ERKXioNTM vinnATUM, BctUL in DC. Prmlr., J. c, p. IC. San Dicpo, California; November. 
E. ulougutuai, Jieni/u at least, Fremont's pliiut, quoted by Bcntiiam, !«comB to be hardly distinct. 

BBIOOOirOM rOLTCUDON. Bvnlh., I. c, Santa Isabel ami "The Oaks;'' November. 

KuioiiONi'M INKI.ATUM. Torr. ill Firiiuml '111 Bcp.; Hcnlli., I. r. (Snivoily and rocky hills on the 
Upper Colorado, common, March. The brunches arc more or less inliatod below the divisions; 
flowers greenish yellow; radical leaves mostly waved on the margin. Sometimes there are 

small liinccdl.itc loaves at the first division of the Htoni. 

Ebiogonuu Tuokasii, Torr. in Pac^. H. lioad Surv. 5, p. 364. Rivorsido mountains and 
Sitgreavea's Pass, Upper Colorado; January, March. 

£rioooni:m deflkxi m, (n. sp. :) annuum; caulo nudo ramoeisimo glabro ramulis rigidia foliis 
radiealibu.H ovato orbicolatia, hirutis pedicellia brevissimiH deflexis; involucris campanulatis 
obtuse-5-dentati8; perigonii laciniis late ovatis obtusisaimis basi cordatis interioribus mnltomi- 
noriboa ovate lanceolatia aontiuKcuIis. Throe Point Bend; January 19; allied to K. ccrnamilt 
Nuti., but that is muoh more slender, the pcdunolos rnnsidorably lonjror than the involucre, 
and the form of the sepals is very different. Wo have this plant also from the collections of 
Mr. Sohott collected on the Lower Gila. 

Chobizantiik tiRF.vK ornu, Torr. in Bat, Moe, Somd.^ p. 177. Daeert arroyos, hanks of the 
Colorado; March 1-20; flowers greenish. 
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AcASTHCXiO.VPM itictnrM, Ton: in BoL Whii>)>l llrp.. f,. i:?^. and i» Faoif. A. HoadExjA.^ 1,p, 
362, t. 8. Banks of the Colorado and in the desert; March 'JO. 

PtBRUSTHUiA DRTXABioRiDES, Ftsck. & May, Benih. I c. Under rocks, Sitgreaves's Pass; March. 

RiTMRv sALic-iFOT.Ti s, WeutoLf Jfetm. i'h JDO. Prodr, I c, p. 47. Sonte Idabel and San Fdip«, 
California; November. 

RvMBX TEWOBOB, P«r«/I. FU % p. 732, Eot^, Fl. Ber.-Anur. 2, p. ISO, t. 174. Yampai 

Viilloy March 29. 

KuUBX. Leaves aud flowers, but do fruit of undotcriuiacd species; cultivated by the lio- 
javes. Oamp 53. 

AMABANTACE^Si. 

Alternaxthera lanuginosa, Torr. in Emory''! Uep. and in Bol. Mex, Bound., p. 180. Achy- 
Fauthea lanuginosa, Nulf. Banks of the Colorado, near Chimney Peak; January 16. 

Sasratia Beblamdieri, Mimj. in DC. Prodr. M, par i, p. 240, var. pimbbiata, Tom in Bot. 
Mae. BomuL, p. 79. "The Oaks;" Nov. 17. 

OHBNOPODIACBiB. 

OnOMB lirMENELYTRA, Torr. vt Bol. WhipjU. Ejjori, j>. 129, 20, and in B>A. Mvj: Jiomi'l., p. 
182. On roi-ky hiUs. growii^ in tufts; Explorer's Pass and above; January. The male plant 
only was found. 

Obiohb Babclataita^ Baai.; DvenmA and Bilgard, Poof. H. Road Erji. Vallecito; very 

conunon in many parts of the Colonulo iloHcrt, Ai-.; often 10 fci t hi<,'h, forming huge cliuups 
and masdcs. This is pretty clearly the plant described by Durand ic Uilgard, 1. c, but may 
not be that of Benthain ; perhaps it is only a form of 0. acanthooarpa, Torr. 

Obionb canescexs, Mugin in DC. he. From iiau Felipe to the Colorado river: mo^^t cnni. 
mon on table-lands; November. A form with broadly'Winged fruit It iioneof the shrubs 
called artcmisia by travellers. 

OitioNK roLYCARPA, Torr. in Emory' n Jtiport, p. 119, and in Bot, WkqtpL Exped.,p. ISO. 

Colorjido desert, growing in tnfts; Novemlior. 

OuiONE CO.NFEUTiFoLiA, Torr. tt Frein. in Erem. 2d liip., p. SIS. At the croa.sing of the 
Little Oolorado; May 1. Only the male plant was found; the female (as in several other 
species of this genu?) is rarely seen in collections. 

Obiobb ABBNARIA, Moq. Chencp.,p. 71.7 San Diego, California; November 17. Differs from 
the eastern plant in being erect, with smaller and somewhat toothed leaves, and smaller frait. 

The sjirriinr-iw iiro very imperfect. 

CoBisi'ERNUii iivs^iopiFouoii, XcRM./ Jfoj. in DC. Prodr. U c, p. 141. Cump 15; January 

15. In dry sandy places. " It is ottmn uprooted and driven about by the wind; its curved 
branchen forming a kind of b«U, which rolls far from its place of growth, and thos distributes 

the seed." 

HoNOLEi'is CHESoroDioiDES, B. Tiui iDA, Moq. in DC. Prodt. 13, par. 2, p. 26. Cauip 69; 
March 7. 

Sr.KtiA rniTK-osA, var. mvi.tiploba, Torr. Bot. WkippL E^^p. 130. Saline soils; January 

16. A slirub, 4-6 feet high. 

ARTmooKEHUM KACBoeTACHTmTii, A. Smge; Torr. in Bot. Mae. Bound. Bip., p. 184. "On 

the Coliirado, from the Gulf of California to tlie (in ut CnHon, in Sidine woils; January 19. It 
is called buth,' and is a shrub, usually about two feet high, but sometimes attaining the 
height of seven feet" • 

LOBANTHAC&fi. 

PiioRADESDRo.v FLAVE.SCENS, Xiiit. in Join: A<xid, Phil. (n. 8, r.) 1, p, 185. Santa Isabel, CaU> 
fornia; Novenil«-r lo. (in fruit.) Parasitic on <^uercus agrifulia. 

] M 
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PnOBADENDBOV CaUFOBKICUM, NkH., t. c. VttUccito. raraaitic ou Lurrca Mexicmiu; No* 
vemtwr 18, (immature frait.} ' * Banks of New rirer and on the Colondot; Camp 40; Febmaiy;- 
Oii A1(;arul>ia glandoloes (mesqoit.) Berries piakiab wbite. It often destroys the trees upon 
which it grows." 

Fbobadbrdboh ntatfmaxvM, JShgcfm. «r Oroj/. Fi. FtiuB., p. 59. **Panmte oo Jonipems 
tetr^gona. Camp 68; Ifarch 21." 



COMANDBA I MRKI.I.ATA. X'^ft. Gni. 1, p. 157, Var. AXOCSTIFOUA, ToTr. BoL UoC AnhuL, 

p, 185. *>Partridgo creek, April 24, and Gamp 63, March 28." 



Aphora seruata, Ton: Bof. .Vrr. Hound. Sun:, p. 197. QraTollj places on the Upper 
Colorado; Jauuary 25 to April i. Flowers greeuish white. 
CTboton (Hbtoecakdba) pbocvmbbss, JSMkwA.; Torr. he., p. 195. On the bottom lands of 

the San niciro rivi r. (^ilifornia: Novomror 0. Grows in tuft-; two nnd tliroi^ foot liitrl>- 

BOPBoaiilA l.<<.£i4l'lLATEBA, Sonder Liniuea; Enfftlm. iu Mex. Ji. Jitjf., voL U, ined. Mojave 
▼alley. This is the same as Plant Fendl., No. 803; an almcrat profltrato form, with smalt narrow 
leaves, which ore only towards the end very slightly dcntlLulate: seeds ^carccly uudidute or 
iiihltcd. This species has a very wide extension; it is found iu Florida and tlio West India 
islands, in the west from Nebraska to Texas and to California and Oregon, (in India. E. Xikigirica; 
in Soatb Africa, B. inaeqnilatera and E. neti^^era,) and in New Holland. 

EriMHiitnis melaxapexia. Ton-, in Bot. WhijifcP. It. R<]i. IV, p. 135; E. cinera.*cen!«. B.; 
Engdm. tn Mex. B. Hep. II, incd. Iu sandy arruyo«, Camp 15, fonniDg mats; January 15, in 
flower, bat without fmit. Many prostrate stems, a foot and more in height, from a ligneous 
root. The specimens before me are distiniriiished from those obtained by Dr. I'i^'olow by 
having unequal glands to the iuvolucrum, those behind being much longer than those in front; 
and especially by their petaloid rose-colored appendages. The seeds are not upa<iue, as Prof, 
says, bot reddish gray. 

EcraOBBIA POLTCABPA, Benth. Bot. Sidph , p. 4l>; Engdm. in Mex. B. Rep. II, ined. This ia 
one of the most Tnriablo species of North America, if I understand it correctly. A form with 
narrow hispid pubescent leaves and very small appendages was collected with the last, and in 
the Purple lulls, fonniiit; deiiso mat.-* on the s;iu<l of liry arroyos. Another, and the iin>st showy 
form — the same that was found by Mr. Schott and Dr. I'arry at San Diego, and ol which a 
epedmen from the same locality is in Dr. Hooker's herbarinm, labelled by Nnttall E. oeeBata — 
was collected at liiiyuna, and \\ us -^oon frtiin I.n- A)i;:i l'-s tn tlio Coloriulo. Tlii- showy form 
has almost smooth uniform leaves, aitd very large white appendages to the dark glands. 

Edpbobbia nmtOBA, Engdm. in P. B. Sep., vol. 5, p. 364. Gravelly beds of arroyos at 
Purple hills. Al.«o iu flower in January, and probably the whole year round. Nearly allied to 
the last, with the same rough pubescence, but readily distinf^uished, not only by the deep 
laciniate appendages, but also by the almost naked inside of the involucres. I find them in Dr. 
Newberry's specimens generally triandrous, aa Pn>£ Torrey has already noticed in the original 
epedmen sent from Fort Yiuna by ^fajor Thomas. 

BoPiiDBBU (TiTUYMAi.r.s?) i.ruii>A, 0 busi porcnuaute muliicuulis glaberrima junior 

tote labro Inrida; foliis oblanccolatia aontis bad aogostatis sabsesdlibos patolis; wabeBm 
quinqnifida- bractois oiis|iiclatis infi-rioribiis olxtvatis sen oblaru-oolatis. sn[)erioribiis ■iiiburbicid.it is; 
involucri parvi intui pubcnsccntis glundulis trausvursis crenulis lovis ovatis membrauaccis 
pnbeseentibas stylis ovario Isevi mnlto brevioribns vix basi oonnatis bilobis. Camps 81-82, 
&in Franci-sco mountain; commencing: to Moom at the end of April. I introduce thir plant as 
a new species with a good deal of hesitation, aa the specimens are scarcely enough advanced; 
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bat thougik tlio iruit Ia um vcl uiiknouu, ttio pluiit oucaiis to be well iliftiiigititilicd from uny of 
the known Norili American or Mexican species. From the very similar E. eattU^ormia 

and its allioi* it (lifTers \>y tlio altsoiioo of Iioni!! on tlio imd by tlio very short ptylos. 

Stema of tlio young spccimeus just coming into tiowor. Six inches high, with the leaves 
brownish red; upper side of leaves greenish red; leaves 6S lines long, and 14-2 lines 
wide; involucre l lino lonjr; linear bract.s of the male flowers Dtunerons, bury, so that it is 
more nearly allied ivitli Tithyniahis than with Enula. 

Euphorbia (EisULA?) ixcisa. nov. spec. : perennis e bam ramoea erccta ascenderisve glabcrrima 
glauce.scena; foliia brevibus ovatid brevissimi cuspidutis in petiolum brevem atteuniAis; 
unibelhv trifidse bractis cuHpidatis infori'>riluis rliornibeis, Hiijiorioritm- \\:\-\ trnin iitu f raii»ven<is: 
involucri majusculi intua subnudi glaudulis t>lipituti.s trHU:$versi.s iruncutiN cruuutis seu irregu- 
bmter ineisis nec eomatis; lobis involacri apice tnincAtis,glandnloeo incrassatis profiinde emar* 
flinatis s'oti irroguliiritfv biiobis atylin ovario lipvi innfjo oxorto, lon)^inribn« basi <'onnatifl bilobis. 
Camp 62, Long voiioj. Stems 8-12 inches high; leaven '>-T lines long and 3 or 4 lines wido; 
involaemm about two lines long, and, with the conspicuous glands, more than that in diameter; 
flower, end of March; very nearly allied to Eophorlna motUana, Engdm. tnBoi. Mac, B. Expe*U- 
t!o)i, with !<iniilar habitf, leaves, unibrlls, Imt amply distinpin'^ihi-d fnim this and all other peploid 
Euphorbias by the large involucrum, the ubseuce of hornet, uud ihe incised, nearly naked lobes. 
In all the allied species the lobes are membranaceona, ovate, obtoaa, and on the Inaida villoim. 
The braefs at the base of the male flowers are almost wanting, and the few occasionally found 
are nearly naked, while in most species they are pubesoent or villous. The styles, much longer 
than the ovary, are nnited at the lower third and biped at the upper third. Stigmas davate; 
froit and seed unknown. Thin !>pecios is too nearly allied to some of oar peploid Shim to be 
separated from them, though the glands are homleas. 

UBTICAOEiB. 

Parietouia pebims. /'>)•«/. Floridiaxa. Wt'lhtrll, Mon. Ult.. i>. 31 G; Tor,-. Hot. J/cjr. Botmi,, 
p. 202. P. Floridaua, NiUl. Eocky arroyo^, Colorado Desert^ Camp 40; Febroary 22. 

TLATAXACILE. 

Plata Ni « n vf emopa, Nuit. Andub. Bink, 1, t. 362, and Sglv, L,p. 47, i. 15. San Lois 

Obispo, Californiu; November. 

SATTSUKACEiE. 

Anemopsis Camfobxica, Nuli. Hook. & Am, Jiot. Beech., p. 390, /. i)'L Alluvial lands; San 
Diego and Los Aogeloe; November 9, in firnit Bio Giaade; l£ay, in flower. 

SALEOACBiB. 
Sauz. Several nndeterminod npcciea. 

Popi i.0s KomuFEBA, Jit. MicJtx. Sylva. 1, p. 116, 1.96, /. 3. Banks of Oolorado every* 

where; Mojave valley; in flower, February 15. 

Poi'ULUS TttEin;i>oiu»ai, Michx. Fl. 2, p. 143, Sylv. I, p. 125, t. 99. Iligh tuble-luuds about 
Sao Francisco mountain. 

Porn.i s Axiii sTU-oi.iA, Jamea, Torr. Jtm, Ljfc IT, Torh, 2, p, 249; NitlL 1, 5^ C 
16. Canon of Cascade river. 

JUGLAXPACE.E. 

JUOLAXS RUPEbTUts, EnijdiH. Ton. Bot. Siltjitaves' s Rip., p. 171, t. 15. J. pyriformis, Licbnu 
Vidauk, MedM. JTyoknA. /or 1950, ji. 80? Banks of Cedar creek, west <^ San Frandsco 
mountain. 
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Qi rnn-?; TixcTORiA, mr.? Califormca, Torr. Bot. If'hijfJi'.s lirp., p, 138; Q. rabra, Xo&m. 
t« Jientii., PL Barlicig,, p. 337. Sauta Isabel; November, in fruit. 
QvEKCOB EMOKTr, 2Wr. tn Emor^t Aep., j*. 16% t. 9. Tampai vall^ and eastward; 

common. 

Qi KRCt;^ AURiFOLU, 2iee9 in Amu de Sciea. 2iat. 3, p. 281; Hook. Ic 3, t. 377. Coast of 
Calirornia and Peninnlar moontdna. 
QoEBcm OBLOioiFOLiA. Torr, ta S&greavaf$ JZepb, p. 118, 1. 19. Peninanhr moaatuns, Sooth 

Cnlifoniia, 

QcEBCus PUJI09A ? Xutt. Si/lv. I, p. 7 J. Siiii Dicj."), Ciilifuniia. 

coxifeim;. 

Ephedra antisu-uilitica, Bertand., JUyfr, JCpltedm, 101. iiunk.s of Colorado to Rio Grando. 

Pnros EDFLiB, Eng^m. in WMh. JB^., p. 88 ; Torr. in Bci. SStgreavafa Bqk, p. 178, 1. 20. 
V. Fremoutian.-i. (ionl. in Jonr. Hist. Sor. Ijimd. 4, j>. 20:1 CommOQ in all the higher 
portions of New ilexico. Var. moxopuyllus, Torr. Cerlmt mountaina. 

PnfUS FOKDEBOBA, Dou^ Lmd. Arionl, p. 2243; Neulerry, SoL IFSh'aiitfon'* i?«p., p. 88. 
Mnnntains at Santa laabd, San Franciaoo mountain, and high land* about Fort Defiance, and 

Santa Fe. 

TiNUs Iht^ in Land. Arborit, 4, p. 2265, /«^. 2170-2172. Monterey, California. 

Pimm OwnxEBi, Dan. Lum. TVoim. iwIL 17, p. 440. Ooaat mountains, bade of Monterey, 

California. 

l*ism Sabixiaxa, Vougl. Lamb. Piiiua (eti 2(/.) 2, p. 146, t. 60. Mountaiud c»outb of Sun 
Frandaeo. 

PW08 liAMiiKrtTiAX.x, Dongl. in Linn. Tran.i. 1.'), y». 50. Witli flic last. 

AbUR Doccuasu, Lim. XuU. Sylv,, p. 131, t. 117. High table*landa west of Little Colorado 
and Bodcy monntaina. Var.' Hacbooabpa. Mountains near San Felipe. 

SlQOOLA BEUPEBViRENS, Endi. Sysl. coni/., ]i. 108. Coutst mounlaiiig, south of San Francisco. 

JmtiFEBiTS TBTBAGOVA, Schkcht, VoT. OsTEOsPERMA, Torr. in Bot. iFkippl^s Rep., p. 141. San 
Felipe, California. 

JOIIIFXBCS PACHTPBUBA, Torr. /. r. Cedar creek and about San Francisco mountain. 
JcNiPEBVS YiBcnnAVA, Linn. Mkhx, Sylv. 2, p. 353, t, 156. Rocky mountains, east of Fort 

Defiauce. 

STPHACRfi. 

Stpha LATIPOUA, Zuia. Explorer's Past and along the Colorado generally. 

UUACSiE. 

CALOOBOBTim LOTEOB, Dougl. land. Bot. Beg.yt. 1661. Navnjo country; Camp 101; May 18. 

Calochorti'.s splendexs, Benlh. Hort. Trans., j: 111. t. 15, /y. 1. Motitli of Diamond rirer; 
April 3; Moqui country; May 8. (^rossiug of the Colorado Ckiquito; March 2. 

ALLirM MrTAiiii.R, Michx. Fl. 1, 2^ lii5; JTfA. Envm. 4, p. 451. Mesa north of the Colorado 
Chiquito: Ma\ 3. Tli«' plant not mofs than half the usual height, and the pedicels (fractiferooa) 
arc considerably ^tllllt< r than in the common furm of this spccicf. 

AllicM ACUJUNATUM, Jiouk. Fl. Jior.-Atiui. p. 185, t. 196. Fort Dctiaiuc; -May 22. 

Bboslba (Dichblostb3I1u) capitata, Bettth. JPL HaHw.^ p. 339. Moath of Diamond river; 
Aprils; Sit-r- uv.-'-^ Pu-:-; March 23; Cedar cr. ck, April 21. 

YOCCA AMJL.>5TU0LiA, I'urbh. Fl. 1, p. 227; AuH. Gen. i,p.21i^. Cuuip 70 and Camp 65; 
Hay Camp and Santa Fi. One of the plants called AmoM, or Soap jiani, by the Mezieaua. 
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TCCCA BACCATA, TotT. in But. Mex. Bound. Sunry, 2, .SitgrooTeB's Paw; March 25. 
Stem, 3-10 U i t high. Leaves, 15 incIlM loDg. FaDlde, two foot long. Flower:* more than 
two inclios in (iiaiiiotcr. the scfrmciifs ovato-oMontr, f^fraw color internally, browniwli-purplo 
externally. The iVuit was not collected; the specimens agree so well iu other respects with Y. 
baccata tJiat thejr miut TMkmg to that apMiea. 

YrccA WniPPLEt, 7'. //•/•. )■)! Ih>f. ^fl .|•. Boxml. Sttrv.,p. 2'2'2. Y. aloifoliu. L!nn. 5/'., p. loT. ? 
Torr. Bat. Whipple a Bep., p. 147. Mouth of DiaoKHld river; April 3; growing in tufta, on 
Toelta. Only the leave* were obtained. These ao atrongly reaemble those of Tacca, fonnd at 
Cajon Va^f. 1>y Dr. Bigolow, in Whipfde'B Expedition, and by ICr. Scbott, near Son Paaqoal, 
that I think they mu&t belong to the laoM qtedea. 

AMABTLLIDACEiB. 

AoAVE, ri. sp. ? Carnp 65; March 31. The Hpccimoiis con8i.«t nf only a sintrle leaf, and a 
portion of the scape. A sketch of the plant was taken by Dr. Newberry. The leaves form a 
toft, cloae to the gronnd. They are from eight to ten inches long, and taper from a base three- 
fourths of an inch long to a narrow thorny point; the margin is entire, of a thick cartiliigiuous 
texture. The scape is eight feet high, (including the llowery portion.) Floivers in a long 
raceme, or rather narrow panicle. Peduncles or branches remote, 6-10 linos long, 2-5 
flowered; pedicels very short. Segments of the perianth about six lines long.ovato lanceolate, 
rather obtuse. StaimMis longer than the perianth. Anthors linear, tin' tilsiinonts inserted, 
versatile. Ovary obtusely triangular, adhering to the tube of the perianth only partially; 
ovnlee very numerons in a donble aeriea; style as long as the stamen, angular, rather short; 

sti;j:inii Hinall capitate. Fruit not collected. Thi^ sjioi-ies seems not to bo described. It is 
nearly allied to A. purviHora, Torr, m Bot. W hippie » £xptd., p. 214, but the margin is 
neither filamentous nor denticolate. 

BROMELIACILfi. 

DABTUBftOH BBDimHBt ToTT. Boi. WMpji. EepetL, p. 216. Camp 65. Tampai creek; 
Mardi 80. 

MEI.ANTIIACK.E. 
Aancuu. Xdttalii, Torr. Bot. fVltippl. Exptd , p. 144. 

JUNCACEiB. 

Jmrcim EFFOSin^ Laau Santa Inbel; November 16. (In frait) 

CTPERACB.S. . 
CmSBUS MiCHAirxiANUS. Itivcrside ntonotain; January 25. 

Ctpebcs ERTTiiRORiiizos, Miihl. Gram., p. '20; Tun: Cyp., p. 2S0. Fort Yuma to Hojave 
valley; January 14. This species has not been found before west of St. Louis. 
Cabbx 1J1IBEU.ATA. San Francisco moantaio; April 26. The spedmens are immature. 
SriRpug rr.vcENs, Vithl Enttm. 2, p. 255; Omy, Matu ed. 2, p. 499. Kear springs, Ifoqni 

country; May 9. (Camp 92.) 

GRAMIXLE, (By George Thurber.) 
Panicux (Echikoculua) Crus-galli, Linn. 

Oplismenns Cros^IIi, KmUh. Emm. 1, p. 143. Banks of the Colorado generally. 

SSTARtA fAt'DATA, Ilf)fm. (C Shiillz; Kmilli. Emm. 1, p. V>^. Long valley and Yunipai basin ; 
March 31. A very common species, occurring in all the collections from the regions west of 
the Bio Oraade. The inflorescence varies greatly; the spike being dense and strict and very 
loose and flexnose in the same stock of specimens. 
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Ebioooma oospidata, NvU, Gen. 1, p. 40. 

Stipa meniliranaccn, Purnh. Honk: Fl. Bar. -Am. 

Fomllvria eynchclvtroides, Sfeud. Lyn. PL Qlum. 2, p. 41*J. Moqui country; May 8. 
. MuiiLBSUBBGiA viBESCEVS, THn. Agro$Ud. 2, p. 57. San Francisco Prairie and Lcroox's 
Spring; April 26. 

Mnii.EXBEROiA nEnii.is, Ti in. A</ri>xliil. 2, p. 49. 

M. purpurea, Sutt. PL Oamb., p. liiG. Hiveraicle mountaiu; January 25; also January 13. 
Sposobolob 0BTPTANDRU8, Omy. JKm. S, p. 64S. 

A^MiistiH cryjitaiiJriis, Torr. Ami. Lyc^ N, t, 1, jfc 151. Camp 17} January 17. 
I'hjugmites communis, Tria. Fund. 134. 

Anindo ptmigmites, lAn. Reedy Bend; January IS. "Qrows a« far nortli as tnouth of 

Little Colorado, but smaller luirtliwunl." 

ChlOKIS aI.BA, Pnsl. : Ild. Jlnlnk. 1, \i. 28!). Clrowin^^ in fnfts near the water' i< e'Jj^e. on the 
abrupt sandy banks ut' the Cuiuradu; Novt-iuber 25; iiUo at Uivertiide muuutaiu; July 24. 

BooTBLOVA roLTSTACHTA, 3W. in WWianuon't ji^, p. 386, loft. X. ObondnMinm polyite* 

chyum. Ihufh. B' l. Suljih., p. •'*'!. Cinnp 17; .I.ininry 17. 

BouTELOMA OLiiio^Tt'CUYA, Tvrr.; (jyay, Man.ed. 2, p. 553. Banks of Little Colorado; May 1. 
"Large grama graas." 

BuuTELONA Enioi'oDA, ToTT. «« EmoiTf* Bep,^ p. 154. (tab CbondroBioai.) Little Colorado; 

May 1. "Small grama grass." 

BocTELONA curtii'EKDi;la, Oray, Man. ed. 2, p. 553. On rocks; March 31. Tampai creek. 

Lbftochiaa FASCici'LAai^ Graif, L c, ;>. 550. Purple HHIa; January 13. This soomstobe 
quite eommon alon^ tho Cnlomdo. All nf our specimens from tbere heve tbe paaicle more 
densely flowered than in the ordinary state of the species. 

Tmciisro nrtOHnxA, Torr. in Whip. Sep., p. 156. 

Uralcpis pnlcholla, Knufh. Gniw. \, p. lOS. Hill Williams's Pork; Feb, 1, "Growing in 
tufts on desert surfaces and hill tops uU along the Colorado." 

Ebaowwid Pmson, St^rad. Gray, he., p. 664. Long Valley, Camp 62. 

UbUCA nVSMnOTA, Triu.; Torr. in Whip. Hep., p. 157. Lii^rmia. Cilirornia; November 17. 
Frn^mentnry dpocimens of what appear to be tbia spedes, to which M. panicoides^ NuU, FL 
(Jamb., probably belongs. 

ScLRBOCHLOA CAUFOBmcA, Munroe in Ft, Barttveg., p. 342. Tampai creek, Oamp 65, and 
April 23. This aeema to be a very common gtaea in the country between the Rio Grande and 
tke Colorado. 

Fbstvoa TKjreLUA, var. A]inTiii.ATA, Torr. in Whip. Brp , p. 156. Tampai valley and Hoqni 

country; March and May. 
BBizopnvil sriCATUM, Hook. <k Am. Hot. Biiechy,p. 403. 

Uniola strictn, Torr. inJnn. Lye. N. T. I, p. 155. Tory abundant in the aalme aoilaof 
tkefar west, and in execcHlin^ly variable spcciei^. Tlio I'ninla striotaof Tortey was fouuded 
upon a very rijjid form, with elongated muny-flow< i(Hl, sbininp spikolcts; onr very full suito of 
specimens connect this with tho ordinary form. Tho wiry foliage of this species is, in many 
looalitiea, the only paatarage. 

BnoMT'js. A specimen collected at Sitgroavcii's Vixss may be a now Fporios!, but we do not 
care to add names in a family where they are far too numerous, without further comparison. 

HOBDBim jroBATUV, £nt.; Kunth. Enum. 1, p. 457. ICoqni country; May 8. All over tke 
Cdorado country. 

IhperaTA auundinacea, Cyrilf, Kunth., L c, p. 477. Along the Colorado generally. This 
widely distributed grass was collected on the Rio Grande by Dr. Bigelow arid Mr. Wright, and 
occnra also in Drammond'a Texan cdUctiooa. 
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LIST OF RIUDS 

oouacm 

ON TIE COLORADO EIFEDITION. 



The collections in Zool(^y n^ado hy ilr, IJoilLaiuen, zoologist of the expedition, consisted 
chiefly of birds. The maininaU, reptiles, and fishos were like those previoiwljr obtnincd in the 
same regions by the iiutuiiilints connected witli tlm cxpeilitioiis of Captain S^cavi s. Captain 
Whipple, and Lieutenant Purkc. Sonio points of special interest, however, will bo found in 
tho itidictitiorm of goographicnl distribution nftbrded by the list of bird«. 

All tho spccicr? mentioned in the li.«t "f birds are fully detcribed In tlie General Report on 
Bird-i i;i Vi lunie IX of the Pacific Uiiilroad Heport, at the pages respectively indicnted by the 
figureti in pureuthosis iuimediutely following the Hcientific names. All the specimens collected 
on liientensnt Ives's expedition will be feand ennmereted in tlie tables nt the end of the arti< 

cles on flic sevcrad spccios. 
Ficus fMrrmi, Aud., (87.) Harris's woodpeclcer. Fort Defiance. 
Picm aeaharU, Wagl., (94.) Fort Yuma. 

Centiiritu xiropijg'mUs, Biiird, (111.) Oilii wnodpocker. Fort Ynma. This species appears 
to extend from the valley of the Lower til la to Capo St. Lucas. 

OilaftUa Mtaswam, Sw., (120.) Bed-shafted flicker. HojaTe valley. 
co«^p, Reich., (138.) Coste's humniitig bird. Coloriulu rivi r. 

Auir'iiiomut nuUaUi, Cassen, (149.) Mattall'a whippoorwilL Fort Defiance and the Moqai 
vilhige.s. 

Ifyiardiut ICuiemtut, 'JMtd, (in.y Aab-throated flycatcher. Fort Ynma and the Colomdo. 

ifl!l^(iOTOis »oy(M, Baird, (185.) Say's flycatcher. Fort Yunifi. 

SHgptcUmax obscurua, Buird, (200.) Wright's llycatcher. Fort Yuma and the Colorado. 
Pfroeepkaku rtMneut, Gray, (201.) Bed flycatcher. Fort Ynma. 

Tnnhis iiii'jrnloniifi, L., (155.) Robin. Fort Yuma and the Colorado. 
Turdua naviug, Gin., {;lVd.) Oregon robin. Colorado river. 
fftiia madema, Sw., (223.) Western bine bird. Fort Ynma. 

Sialia ardica, Sw., (224.) Mountain liliie bird. Fort Defiance, Fort Yuma. 
Regulus calciuhJa, Licht.,(22G.) Ruby -crowned wren. Fort Yuma and the Colorado. 
Anthua ludovioeanufi, Licht., (2.32.) Titlark. Fort Yuma. 
Hdmiuthoyihafja cdata, Baird, (257.) Orange-crowned warbler. Fort Defiance. 
Dendriiiiii iii{/n:-nrn.i, B.iinl, (270.) Black-throated gray warbler. Fort Defiam o. 
Jkndroica audubonU, Buird, (273.) Audubon's warbler. Fort Tejou, Fort Yuma, and the 
Colorado. 



FF'irintlo thalaaaina, Sw., (311.) Violet-green ewidlow. Fort Defiance. 
Fiiainopqplanitau, Schiter, (320.) Black flycatcher. Fort Yuma and tho Colorado desert. 
CoByriit txaAUoroUet^ Baird, (327.) White-mmped shrike. Partridge creek. 
Jfitrfmis jgo^glotfMi, Bore, (344.) Moddng bird. Big OaSon of Coknado. 




G 



ZnOUMIY. 



Oreo9a>j)teg mtmtmua, Baird, (347.) Uoontain mocking bird. Little Oolondo. 

lI'ni <,n-ijtuh\,H crlssahs, H* iiry, (351.) Mocking tbruab. Fort Yuma. Tbii it the eeoond 
Bpecimea ever collected uf the »|ierieti. 
Salplnetet iiitofetns, Cab., (3*>T.) Rock wren. Fort Defiecce and 120 miles above Fort 

Yam a, 

Trofjlfuhjlis {tarhnnnni, Aud., (3GT.) I'arktnann's wren. Fort Yamn. 
Siita cunadeimK, L., (37G.) Rerl-I»ellie«l nuthatch. Fort Yuma. 
Siliii ptjgmna, Vi^rorfi., (378.) C'jilifomia nnthatch. ColunulK region. 
J'..linj.t;i.i urnifea, St iut., (380.) Blue-jrr.iy Hvcatcber. Fort Yoma. 
rUioplUa jJundiea, Bairtl, (382.) Furl Yuma. 

Topfiophameg inonmivs, Cossen, (386.) Gray tatmooM. Fort Defiance. 

Prti i's movfoiiuit. Gambol, (3D I.) Mountain titii)niis«». San Fr;incisco OKNintainB. 
Fat oidea Jiavioepa, Baird, (400.) Yellow-headed tit. Fort Yuma. 
(ktrpodactu ^firmtalia, Qray, (415.) House finch. Sitgreavea's Pam. 
ChoDi(hstt» (jrannnncti, Boii., (4.'C.) Lurk finch. Fort I>efiaii( ' . 
ZoHotricAta gamhelti, Gainbel, ( I GO.) Gamhel'it finch. Above Fort Yuma. 
Juneo orfgoMia, Scht., (4 ij'i.) On-pon snowbird. FortTnma. 
Pooipiza hiliuwlo, Soliit.. (47ll.) 15hick-tliroutcd nparrow. Big CallOQ. 
Pfjo>i)v'za M!i, .<(Iat., (170.) Bell's fincli. Mojave village. 

Spizilla socialis, Bull., Chipping .'^parruw. Culurado river and Fort Defiaoce. 

SpueBa hretceri, Cnss, (475.) Brewer's finch. Sitgreavei's Pasa. 
PijtUn ahcrl'iR, Baird, (olG.) Abort's finch. Fort Yuma. 
Mdothrut jietorit, Sw., (524.) Cow bird. Fort Yuma. 
Agdaiua fhoatieeug, TieXtt, (Silt.) Bed wing blackbird. Fort Tama. 
XaatOiOC' jihithsi {••fcrrtccjil.al"^, Baird, (.^31.) Yellow lieaded bhu klMrd. Colorado creek. 
Picieorotta columbmiiua, Bou., (o73.) Clark's crow. San Francisco mountaios. 
CyanoceUa voodhonni, Baird, (585.) Woodhoose's jay. Colorado river. 
Zenaidura caroHnemis, Bon., (GOl.) Carolina dove. Fort DefiaDcc. 
T<yphor(yx gambdii. Unit., (^5.) Gambel's partridge. Fort Yuma, the Ckdorado, and Cot* 
tonwood yalley. 

Grtu canadensis. It., (Go^.) Samlliill crane. Colorado. 

TitnliiJiis liK-iiIiilor, h., /C'S'J.) Wood ibis, Col. lail, tinkoy. Ciilorudo river. 
JtAjralitea montanus, Caa.-*in, (693.) Mouutuiu plover. On road to Fort Tejon. 
Securvirottra amritmat Gr., (708.) Americaii aToaet Colondo river. 
ChiBinago wOtemt, Bon., (710.) Wilaon's aoipe. Colorado river. 
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APPENDIX A, 



]. BEUARKS UPON THE ASmONOMlCAL OBSERVATIONS. 

At Camp 1, nwr the month of the Colorado, the h)iigitude was determined with a transit, 
and by obsorviiif^ occultationa. Transit observations for loiij^itude were aho made at Catnp 61, 
near the pUce where the land exploratious from the Colorado were commenced. The lungi- 
tudcH of the other poeitions were determined by tahinf; n nu an of tlm rt-siili.-< obtained from 
tlirrc (.lironomoters. Tin- < lirfiiioinotors wore new, and fnrni(»hc<l liy Mcrisrs. IJmi'l & Sons, of 
lioston. TLuy were curried, during the river Hurvey, upon the e^teutiibuut, and, during the 
land exploratioDB, by hand. The reaulte of eeeh Aiy accorded very doeely with the reeolta ot 

the compasH survey. All the olis-ervatinns fir latitude were madi- with a pt-xtant. 

The obaervatious were computed under the direction of Prof. G. P. Bond, of the Cam- 
bridge Obeervatoiy. The foUonrii^ commnnicaUon was received from htm in rogard to the 
compatationa and the Taloea vi the reeolta : 

CAidnubaB OMERVATOsy, January 14, 1859. 

Sin : In reduciuf; the latitude ob^ervationK of the nurvcy of the Colonido, the rcsnlts of 
which have been already commanicated, I have UHod, in the first instance, appruximate errors 
of the chronometer dedaced from yoar own compatatioiM made in the field. The new latitudes 
were then used to compnto the hoar anf^esof the time stars, giving iiior<! exact chronometer 
errors, with wliicli tlio latitu'los were n^rain corrected, and lastly, the hour aoglea also, to 
accord with the latitudea a:* iinuliy adopted. 

The tables of the Berliner Jahrboch haye been used, in eddition to those of the Nautical 
Ahnaiiac. an a !>ecnrity against mistakes. Corrections for the barometer and thermometer have 
been applied to the refractions. ••••••• 

On tiie dates when transits were obtained, the latter have been used in preference to the 
sextant observations. • * * Amoiij; the obsorvatii)ri.s of time Htars, whenever a difference 
exceeding 58. between results by east and west stars has been found to exist, tlie work hn« 
been revised, and the single observed altitudes compared together to detect errors in the 
original record. In tliis way the corrections made in the noto-bodn have been ascertained. 
Cunsiilcrinp; the <lis!ulvantages under which such observations are made, I think yon have 
rcHiton to be gratilied that ao few discrepancies remain unaccounted for. * * 

The transit observations at Camp 1, from December 10 to S8, afford data for an aoeamte 

rating; of tlio chroiinmotorf . Corrcfipondinf^ observations were obtained at Cambridge for each 
of your four moon culmioatious, two at Camp 1 and two at Camp 61, (in Sitgreavcs's Puss,) 
and also for the OGcaltatiiOB of the Pleiades, December 27. These have afforded the following 
resolts for looigitiides : 
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99 
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20.6 
25.5 






39 


25.0 
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37 
87 


06.4 
13.6 






37 


10.0 



The detorniinaUoD for Camp 1 must be very exact. The rituation of tbe stare in the moon's 
path was favonible ; the places of the stars are well known ; and the corrections of (lie lunar 
epbomcris ir> right ascension and dccliuatiou were derived from our observations at Camltridgo. 
1 presume that as yet the position of few atations on the went coast hoe been better determined. 
Beaidea the abovet the following has been U8cd aa a zero point for the chroooffletric longitudes: 

Camp I 'J. Lf)t)v'ituili-. :!8w. 21«., 
Maaming the junetiuu of Gila and Colorado to be in longitude 7A. 38nt. 2&s. * * * 

Before conclnding I would again call yoar attention to the importanoe of tbe transit obser* 
▼ationfl. Their valup and procimon you seem to have greatly underrated, to jndge from the 
remtrka in yonr letter of October 21. 

Rcspcctfally yoars, 

G. P. BOND. 

Lieuteuuut J. C. Iveh, 

UnUed SkOet Tapogrtgpkioei Engheen, 



2. REMARKS UPON THE BAROMETRIC OBSERVATIONS. 

The barometric observations were computed in pursuance of tiie system described by Lieu- 
tenant Abbot, topognphical engineers, in Vol. VI, Pacific Butnwd Reports. 

Ttii'sc readings of tho baronioters wore first rcdiifod to what thoy would liavo been at 32^ 
Fabreulieit, and thou corrected for instrumental error. Tbe series of hourly obserrationa 
taken at Camp 1, after being corrected as aljore, were osed to form a table for tbe oorreetion 
of the korarjf eteOBtion. Tbe observations for each day were I'lot rt.'il in a carve, and by these 
carves one or two manifest errors of observation were rnrrertcil. Tlic mean of all the obser- 
vations for each hour was then found, thus tbrniing a mean day, which was also plotted. The 
mean of all the hoarly readings of this mean dag was then fonnd, and the diffiarenee between 

it and each of the lionrly n ;ii!iii.r,j of flio mean (hnj taken ; uffecting this difference with the 
sign when the grand uieuu was the greater, and with the sign — when this mean was the 
leas. The corrections for the respective honrp, tbas fonnd, were applied to all the observe* 
tions used. 

The series of three hourly observations taken at Fort Yuma were used to form a table of 
corrections for abnormal otdllaiioM, the observations being all |)lnttcd in a curve. The interval 
between Janaary 5 and Janoaty 12, during which there were no observations, was fDled up by 

drawing the curve as rorreetly as possible from tbe general direction of tbe curve precedini^ 
and following the interval. The record fur this period was then made up from the curve as 
tbos intorpobtod. 
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Tho mean of all the readings, observed und iiiterpulatetl, as thus corrected by the curve, 
WM then found, and the diffisrance taken between it end each of the readings; affecting tbeae 
diiTorenoea with tlie ngn -|- when the mean waa the greater, and with the aign — when it waa 

tbe leas. 

The oorrectiona from thia table (corresponding in date and lioar to that of the obeerration to 

bo coniputc(l) wci L' iijiplied to all observatinnB tak<'n during the period of time covered by tho 
table. Tlie obs»ervatioi8 were then ready for computation, for wliich purpoxo tho tables of 
Prof. Gnvdt, in the Smithsonian collection of meteorological and physical tables, were used. 
The ineiin of all the observed temperatures at each station wafi nncd in making tho computations. 

In order further to correct the results of the observatinns made at eamp« upon the Colorado, 
a profdc of tho river, as determined by the computed uHitudes, was plotted, the dii^tances 
from camp to camp being laid off on a scale of fivo miles to the inch, and the altitades on a 
ecale of 100 feet to the inch. The profile exliibitinp consideralde irrep;nlarities, a moan lino 
was drawn to represent the slope uf the stream, und the tabulated altitudes of the camps 
increased or diminished by tbe amount that the corresponding point upon the profile fell below 
or above the mean Ibe. Tbe final results are given in the oolamn of altitades in Afpen^ B. 




APPENDII B. 

USI OF GAHPS^ WITU DISTAKGES, ALTITUDES, UTHUDES, AKD 

LONGITUDES, ETC. 
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APPENDIX B— Continued. 
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UBT or CAun, with distances, etc. 

APPENDIX B— Continued. 

From JUqjave I'cdUy to Fori Ikfiance. 



!- 



ei 

69 
■» 



n 

u 
n 

14 

•a 
n 

IT 



f*it^:rcavi«'» Pa. • 

i^ujikiDit c*i(ff-'MVC«*» PriJ 

Mr4<duw L'rr.k 

Villr) "f M• «.^lw Crt'k 

Kailmtil r»»«..., 

Sttnimtl lUllrnAtJ fiua..... 

Btner Hprlnf 

Uini c.f C«tl..'it Batiii.... 

PcuctK-k'* S*f>nriJ? 

New C'ffrli 

Bkc CftRfl«i, uw>*ittl of Dillinotid nvrf . 

Ilulp>t* 8?n>>( 

CcAw FofcM , 

MMfrSiMl 

Km Fomt 

ila 

CuMct Cimk 

B«Mof CMMWlOUIao 



JWn. 
13. 0 



Val:r>. 

1X0 



■•■«*»*•«•«««•••••«■*• 





Ml rarblo Cm* 

MM Na»Ja FonM 



7.1 



1 

s 

< 

J.IK13 



a. IH ;D.» 114 33 li.B 



a-1 tu li.B 111 i: w.o 



IT.O 


.TT i 




■X. 09 SI. 4 


114 »« 4S 0 


3 U 




3,7U 






U D 


J1.6 
G9.^ 




1^ .0 
13.(1 




3i !»4 04 .7 


113 47 ».i 


4^ 161 


as n 11.3 


113 30 40.0 


lfi.!i 
U 0 


V9.0 

III.O 


4, 4ri6 
1,490 






as 4A 41.1 


iia 04 is.o 


\1.0 


1X9 0 


4,ioe 


3i 3S 30.0 


lia Ot 49.0 


ICO 


I9B.0 




» 37 OO.I 


■ 13 U U.0 


!i 0 


141.0 
lit 0 


6^300 
0.703 






Ifi.U 


3} 1&.3 


113 09 97.0 j 


le.a 
u.o 

9.0 


i;t.o 


S,«03 


at M &I T 




Of 000 


..... .. .••■.•■^ 


IM.O 


ai o» a.9 


us«ia.o , 


14.0 

njt 


190.0 
«}.• 


0,MO 

Otoa 








a4an.o 


llt«4U 


o 


Mt.O 


&,73l 








IttOttM 




•M.0 


CMS 


MMOM 


lit at at.* 




■M 


S,89» 


at »«.• 


iiaai«.a 


U.« 


■n.« 


t,m 


aiuas.1 


iitwat.* i 


Mt 


m.« 




ai n 31.1 


iiiiaao.i 


M.« 













•.....•••••..•..^ 


«».• 










m* 

14 0 














utaiist ; 
iw««i.a • 

1 


4aia 







It.O 






ii*4«aki 


I0.« 
IM 




4M.0 


M» 


atiTN? 








S,1tl 


at MIT.* 


iw at at.i 




«■•• 


S,«0 


at oiaka 


iwaiia.» 


M.« 

IM 
T.t 


mjt 




ai««T.i 




SIM 

sn.o 


a,M 






••«•« m 

••■M« > 


•••M*»fe«« • j 


M.t 






•*»*•*•••■' 




11* 






aasa.4 


mmmji 


IM 


Wf 




atai».a 

• 4TU.9 


iitata.* 
tl« 11 t*.o 


•.■» 




mo 


■.SM 


at44 W.t 


ua 04 00.0 


lo.o 


019.0 




at « 00.3 


109 at 49.0 


>».• 


041.0 
•O.0 








■ • 

... 




at 41 M.t 

BO0S.T 


lot 90 40.0 

Mttaat.! 















Digitized by Google 



BASOXETRIC AND M£TEOROIX)OICAL OBBBBTATKHIS. 



9 



I 



»« 
O 

H 

< 

ca 

a 
o 



Oh 



O 

o 

o 
a: 



ft! 
H 

&: 

O 

OS 



I 



.8 

i 

iS 

mail i.i.w 
•MtU 



I.»t.l I 



il 

2 



z S Z X z t s 



01 



£ n - 



i: » » ^ » 
? S • 8 R 



U S> 5 u ^ s 

C S 3 5 = 



- M 

- 9 

c '-r »; 



! . 5.:; 




S *jS ^ ^ 




t3 


^ » 3 3 S S 




s 


s 


S 


S 


S 


8 




9 




'•4 






• a s 




li U In :-: 5 


■ 1 


:* 


r-: .t :^ i^, 3 


?! 










3 






S 








a 


1 • 3 S 




S ^; J 3 3 


lO 


3 


S 3 3 3 » S 


SI 


ii 






s 


€ 


3 


« 






'-5 






t 2 ? 

*; 




^ S S S ^ i 


i 


i 




3 


3 




1 


R 












2! 
?t 






_i B a 


e 


o e e e 3 o 




a 


«•••>• 


• 




e 




er 


















C " i 




> 7 ; ? r ? 

■a ^_ 4J c V- c 


■c 


il 


- >" .-. •" 


« 


s 






■5 




S 






T 






1 








3 




g c sj g 3 a 












9 


e 

t . 


s 










5' 


i i 


& 


s i III i 






1 1 i i i i 


i 


i 




1 


i 


S 

13 


i 


1 


g 


1 




i 


1 



» ; a 



J i 



2 ! t a 



•ii 

K 
t 
I 

i 

3 

3 

I 



I 

b 

tt 

Ji 



t 



8 

t c Z 

c * I 

B = V. 2 

! E o a 
ill 



s 

1 1 



■2 I 1 

ill 



Digitized by Google 



10 



KASOMBTBIO A3IU METKOBOLOOICAL OBBBltVATIOllS. 



t 
a 



C 



I 

2 



MM 



£ ! 



• » ! * 

■? « is e 

"in 

I 1 ! « 

2 



s: S i 



ie ■■!■ ■< ^ •< 



^ u n n n 



— 3 O O — — 



n rv s 



Sf y 

I I I E i S S 
■S - 4 = » S f 



c< a — * 9 s s 



1 £ 'mt 



« M t4 

• 3 <; « B 

• « s s s 

IMS 8 

J f - - •:• 

iiii 



St Si 



* : M M ' 
u : « • u 


t : : 


: 

ut 


: : s s 
« • « • 
■ • * • 

<* : ' : 

ie : at : 


1^^ 

: * • 

: • 4 




• 88 


8 8 


8V88 


888 


sssas 


X S S 


88 


8 % 8 8 


8 8 8 


S :9 8 s a 


8 8 8 


38 


8888 


8 8 8 


5i S S S 3 


3 z e 




2 » » 8 




^ ^' rt ?* 


i» 




Ct tt ?i 


Tl 7» T« 



8«« 

I « 9 8 
18 8 8 
8 8 8 



8 

if 

a8« 

838 
888 

SM 

m m m 



— fcQ » 



8 



888 
88 8 
888 



i 



81 



u » » 

8 88 

88* 

888 
3 8 8 

M9 



8 # tf «' 
ilil 



% 5 

If 



88' 8* 8 88 8 8*^8 S' 8 ([JT 8 8 8 8 8* 8' «' 8 « 

!iiiill§i!!lli!iiiilll!!!!i 



■ ' ■ e 

g 

.S?S8 



3^5 ' 

rf *J » n 

8 & & &^ 



:::::: B ::::::::■:;!!::;■:;:: : 
a>&J"&84>A,4i4d*S^da.j|&4*Arf&&tf 



88888888888888888888888888 8 



88 8 

8' 



I 



I 

i 



i : 
1? 



If 
II 



Digitized by Google 



ItAUOMKTRir AND METKOHOLOfiirAI. OUSERVATIONS. 



11 



t 



i 

-4 



I I* 



Z 



£ & d 



— S O D O S — 



a : 
• 


: 5 




i i \ 


i : 


; S 


i 




I* e 






« « e 






1* 





s 

O 

o 



a 



- 4i 

- a 



I 



•i||ni| 



X e s s o 



S J5 « S S 5 5 



? a i: a R s ?s 5 ^ o 













e ie « 






3 If 7 



« s 



■•-1" J I S 



7. i fi 9 9 p. Z ^ K n y. S r S 'J F- ?i 9 i 9! •■f r. \S 9 i t 9 9 K 

s 

•i' ?i s 9 S fi r? s 8 ?: S ?; ^ = 











B 


s : i 


9 '. 




S i S E S S : : 










m 


■= E • 




s 








13 


-. ^. 






S a 


c 


8 1^ s ^ 


I- et 


1- »- 


db 






I* A IS 




X 


V — — i. 1- 


l! 5 


n -T 








S S V 


9 5 


s 





a ■ 

a. — " fi. — ^ d — « 

%t to I- — 



s 



e' 



s I 4 < I 

U S i A s. 



E t 



Til" 



« « « • n 

& & C & & 

i J I S i 

u b 'J ;/ 



i £ i c 

a # 

^ < i P 

n R « 

& & & ^ 

§ § i S 

b u ^ 



Digitized by Goo^'iv. 



12 



B&KOMBTSIO AXO UETBOBOLOOICAL OBSEKVATIOHS. 



i 



1:1 

£ £ « 

ill 



III 



I 

I 

f 







' • ■ ■ ■ 

' • 4 Z • 








: : ! : 




1 i 1 
























• ••'•"••••IS 

: : ; : : r : : :| 1 




















:::::::: ST 5 
^ ^ £ t s ^ ^ ^ ^ ^ ^ 




: S 1 
w : ■ 8 
- e M « e 


« 




1 1 ^ i 

ISO 
•I ■ J 1 

S £ c o c 


s : : 

£ e • « 


e 


: fi ■ 


e a 



9 e e d & 



1 



S E !i IS I IE 



X X K » K X 



a 
o 
O 

I 

u 

X 
—< 

A 

Ed 



iL 



•WMM .•n««a«8888«S898R««888«889999««B8«993S9 



IMiMNr •R8««888e»98R88989883883998839R9S8S8R8 



ii 



.m iSiSS«sif§«SSiBt393ili:§§S§IB§SI59Si;§§§ 

^MMMO^ ^ O ------ ^ -■ --------- 



— — — eaaoe 



~ II gl ilg~i g g g gTi H r§ § t iTi I i i I i i i 1 1 1 ill i 



I 



■ ■ t i 3 

iL4 i A <i n 



E 

• • SSSSsaSSSaSSCBB 'tiliB«8S8888aR88 8 8 8 R 8 



J 



i 



1 

> 

I 
I 

I 



i 

I 

■ 



■ 



Digitized by Google 



BABOMETBIC AKD KETEOBOLOOICAL OBSBHTATIOire. 



13 



a 

I 

Q 

b3 
&. 
C 



1 
a 

1 

i 

S 

i 





I : i 4 : » : J : I : : : s 
t : : ! ! ! I t ; t : t : ) : 
::::]:;:;::::: 
::::::::iit::! 

::::::: 1 ::::: t 

j j j : 1 : I I : 1 : : : j 






: : : : t : t : : 
tsstsssss 


1 • I ! : 








: : : ! X : : : ! , 














lie 


c 


9 « 




r • 3 - * 

1 1 I i : 
> o • • ■> >> 



i 







i ^ j 


IIJJII 


'2 s 
' 1 




&8ssa 


ij 




• 889 




■JHMMl 




• 




i . 

L. 


•JM JMilKI 

•u|a 
-Ju j*Ma 


■5«! -. - 

^ 

"i 2 !• • 

IS » • S 


— s o c o 

!• § ^ 

S 8 n n n 








if til 



l: ^ 2 " u i\ ? •* 2 5 = j: 5: 5 8 S S s « s J a • 



9 o c o s « 



I 



S ti • 



a ■ i ■ s I 



I a I ■ 



g a a a 



i i a a 



„ „ „ __sfBa 

• i»<»<»<a*>Sn«a*S«>4»««iSt»««itSM<»»>«SMiBt>«tS 



E i E a 



I 



.SB 



4 



I 



i 
I 

1 
1 



I 

I 

i 



I 



Digitized by Google 



14 



BAaOMETSIC ASn MBTKOBOLOOICAT. OBSBSVATUnfft. 



1 



1 

s 

a 
o 



1 
i 



j| 



I— I * 



j 



'CX'So'CSSss 



: I k k k k fe ft J J : J J : : : J J k k » » : 



I 



>«ll«(r8IIS98«r9ll««9RI;«fl«IIXil«9«ll«8fl«R«9««B 



a8a8a988SS8R9889«8S8a88S;:888»;i:t8«8S88 



i § 1 1 i S § i i S i 



« o o — o e 



i8S.SS5§S|iS§8SS§|§£IS5'sliSISiSil8Si6i3 

! ! 1 ! i i i ! I i 1 1 i ! i 1 1 1 1 1 1 1 1 1 i i § 1 1 1 1 1 1 1 8 i ! 



iisiiiiilisiiiiiiiiiiiiiiiii'-sisiiiii 



i 



SSSSSS9SSSS9SSSS&e&&&SSSSS8SaB8R88888 



i 



I 

1 
I 



! 
i 



Digitized by Google 



BABOMBTRIC* AV1> MBTBOliOLOOICAL OBfiBBVATIOMC. 



15 



o 
a 
c 



e 



i 



i 
I 



fe5.Se St : • :fc!t 



: e : : : : ^ : : 



Jig 



CB « • • 



■M|U 



i § I «. 2 s g I § I S 1 s i S i 1 1 S I ?, I i I M M 5. i. i s 5. I s. s S 

ii Mrsj.MiM. §. 5 5 M a. 3 s 1 6. 1 i I ij s 1 a I MM! !• § I 



5 s Vflir«lR sliTfi itassatsx«ii4i»«»«a««6KSBKii«ii 



2s 



I 



s 



Digitized by Google 



16 



BABOMETBIC AND METHQItOIjOOICAI. OIMEBVATIOirS. 



S 

s 



o 
I 



S5 
C4 



I 



e a e d o 9 e 



o e • 



c 9 

• e 9 



e e 5 s 9 
fi fs n fj I 



s c d o e s 
^ o e e 9 



^1 



s 

"I _ 



3 


e » » e e « e « e !C a 












aa888C9Si!e 








«R««««a«a« 












{f isssegitss 


3 S i i a § 3 i 1 S 





iS ! 



1 

7 



» '•*•-! ifi^fifi^tififi^p, li^ti^ji^^tijimifiiii s" g a s is s a s s s s s 

i 1 1 §1 i M i § § 1 1 i i 1 i i i 1 ii i i i 1 1 !! 1 1 i 11 11 i 

. 8 1 8 8 ii~a aaassasBBsa----'"***"""""""*""' 

-I £ 



s 
I 



I 
I 



Digitized by Google 



BABOXBTSIC AND MBTBOBOUMUCAL OBSERVATIONS. 



17 



i 



t 

f 
f 

s 

I 



jjjjjjjjijijjjijiiiiJJ 



!i 



•f)8f!i:«ll8«rtXtj8ai>«(lfl8SS9 8t3«e9«<Z«iiSI8S««8 



•^mi'M •a«?a»l539?«S5SS5»3»9S35SJE:?S3SS?S, -assise 



■MfU 



iSI2ii§§i8iiiSSSS!3SSSSS§SaSi§S8!SSI!i 



•I S S; n n n R n n n n S R n n S 8 S si 8 A A » 8 K 8 R 



!iiiiiiiiiiiiiiiiiiiii8iiiii§i|88iiii 



ES ^BESS-.BEEE 

■ j"B.O.«« = =.t!.«« 



EEBS^IBSS 
= =. o. 4 S 4 A 



B E 



sell 



a a a ■ 



I 

i 
I 



Digitized by Google 



18 



BABOMBTBIC AMD METEOBOIiOOIGAL OBSESVATIOVB. 



O 
I 

o 

a 

n 



ft 



15 



M 

& 5 




■ a 

e - 

• = 

li 

• ■ 


» 1 


i 


i ^ 

}| 


II 

!•- 


>3 


M 































: : i : : : 
















!::!:: f : 
: 1 : : ; 2 : : 










1 : 
* ■ 






: I 
9 o a 






e 


iiiiii 


s ? t : : : ; ! 


• ■ 


: i 


« 





sa J 



999 



SSw.'ftftftft JJ 



HKKftSEBatitifeKKSllK 



aaaaaasaaaasaaaaaavn 



Aaaaaiiiiassiissaaaaiiaita aaa'ififaijijifa'iifia'ili<a 



iiiiiiiiiiiiiiiiiiii iiiiiiiHaiiiiii 




:i::::::i:!t:«::i:: 



••ssssssaaaxMMMw 



ssaassaasssssaasasss.aBSBaaaaaaaaasaa 

hi 4 



I 



I 

I 
I 



i 



Digitized by Google 



SAROMETBIC AMD HBTE(»K>LOOICAL 0B8KBTATI0K& 



19 



t 




I 



EiiSiSSiSSSSSSEaiS 



ma 

e e E e s 
8 5 5 5 8 



! : : t { t t 



• f * 
■ ■ « 



u H u u 
a K n B « 







•■■8S«S«33a«f«ll«ll999«t|«8Sa>«tSlia«S««« 







*«««««««9««9««ll«lltlllllf««9«9«««3SS88Baan 




•■g88888««8«881l«8«99«9«a98«S8S««SS3SX8 




i . 

■s t 








iissnsiiiiiiiiiiissiiiusiissiiiiisii 




lllilllllilllllllilllllliilliiilillll 




1 

1 


*«•»•■•■••■ i***« *a««Sa*aa iaft««*ff* 

■ ■•«■#■»««■•■«•«■•■••••*•••• •«•■•« •« 

if**S*S5«itlif*i«»»«a**< ••>■■«*•••••• 

• •«•••••»•««•«*•■»•••••••••••■*••«■■• 


1 • 


.a 888 8« 8888888 88888X188X88811888888 188 

H 



Digitized by Google 



I 




mmaamseeamam 



• * • 

: : : 

* * • 



I t 
: t 



_ • • * 

s : : : 

S ; t ! 

» ■ ■ 



8 I 

■ • 



aaaaaaaaaaaaaaaaaaaasaaaaaaaaaaaaa 




S S S 8 S R S S S •! fi S sj S S S S 8 A 8 8 8 8* 8' 8 8* 8 8 8' 8* 8* 8 It a 

i~a 1?^ as 3 51 a 5 a 3 3 a 3 3 3 olT^'aiiiS s 3 laTs a § 5 



g S g s 



a a a a 3 



d J D c 



i a g 



« « ^ <i 



H E a 

«««i«d4aH = 

3 3s-> — — Tte* 



^ E S S S 

^ d. a. & a> 



ssss555«5tfai4aiia«iiiiaiiaaaia8aa«dasaaa 



Digitized by Google 



BABOHVTBIO AHO MBTBOBOIAGIGAL OBSBBVATIONB. 



21 



I 



I 



I : 



I } . ( I 
t : i : t 
1 I ! i : 



; : 
: : 
I t 

• * 

J I 
: 3 



t : : 

s s • 

I t I 

: : : 



1 



1 



3 



a 



s 

I 



le i i 



I 



aa333S3aaaa«a9Raaa««isRis««««««aaaaaaas 



aftaaaa8s&&Baas««999988aa«ea«««a«aaaft« 



i 

> i 

i s 



: : : i I 
■ : J I ■ 

i i i 



! i i : ! 



i£iiig63Iil&l§iMIM.iMiM.|aSS22 8|£i!S 
4ijijfiR'i(aa'iiifRifrifiti)S8»aarfaaaiaatfB«8 8'iia«aa«ii 



I 



i 



iiiiiiiiiiiiiiiiiiiiainiiiiiiiiiliii 



■■■■■■■•■■■•■■■■■■■■■II 



Hi*' 



■ fie 



4444J4aia 
ssasss9flfl7r 



B a 



I 



Digitized by Google 



4 



8S RABOMEnaC AKD UmtOBOLOaiCAL OBSEBTATHMra. 



] 



k I H si si S fc k It ft » k S 9 9 k » » » al » » » » » ft' » 



X ir » — 



I : s 



e e o a e e 







:::::::::::: 


:::::::: 


:.»::::::::: 


::::;«:: 



kk»kkkkft» 



asssaaaaa •««««?«99s 



i I t i I I i » i i J » t Y 



i3A JJUOl ^ 



r I f I ! I ! f 



rTTTTTm 



111 -'^ iigiij3g§ii§§giii§issaiiasiiiMUSii!iSM 

» I ««a |ji{aaaaaa<iiiaa' 8 8 aiiiiai>«i<<<<fii<a'il<aaai*aaaaaa 



I 



I 



i t t ! s t t : t s s t t 
!::::::::?;:: 



ill'iillffliillil 



J 



.asaaaa«asss88sa$ss«««»ss«ssai«at«iiftifia 



I ! 



t 



Digitized by Google 



BASOHKISIC AHD M8TEOKOL0OICAL 01)aKRVATI0H& 



88 



1 



•8 

•I 

a 

a 



C 



I 



• o • o 



■ • • * 

tit: 
: : : i 

» • • » 



1 t 



■ * E 1 * 
t t • ■ ■ 

■ i • ■ ■ 

k * * f i 



aaaaaaaaaaaa«aa«99aa««a««««a«««««i(ax 



a«tiaaa8as38saaaaaa«««««««««a««a88«a« 



I 



I 



i 1 3 § § H § $ § § I i § i s s I § s I ^ I s II 3 § s $ $ s I ^ s 

i 9 i .% s g a 8' ^ i s a a' R s; A fi 1^' 8 h i s r 8 h i h i ?i i h 



iiiiMiHSiiiiiaiiiiiiiiisiiiiMiiii 



:::::::::.:::::::::::::::.::::::: e B s 

ii.i.m.i.iA&S.e.i.d.d.i.i.i.i.i.iimiiiiiimii^ai'^-^-'*- 



w « I- I- I- <xi » e» 9 



— — r» f" r« 



,aaaasaaaaaii«»asa«Kaaaaaaaaaaaa8aaaR« 



I 



Digitized by Google 



24 



BiUMniETBIC AHD HETBOBOUMIICAI. OBBEBTATfCma. 



i 

I 



i 

c 



• • • e 



i 



'I 
1^ 



• • • 

t t i 



• _ _ 

t $ : 



iii 



1 1 



m m '9 m 



■vmioQ j •ss3Siiii(iii8siii;33«i;Rii««asaa99itii9«««»9«i^ 









Sa99»K»SI9«3n«ltllKii 










i 

■! t 


-j>iii 




1' 









liilgiriii^iiiiiiiiiiiiii^llliilliSiS 



S i E 
4 m i 



E £ = 



S S a d ^ 2 « 9 3 3. ^ j d : j X ^ ^ :2 



£ E 



s 



saassa«ss 



I 



e 

p. 



a 

5 



: : a : : : 
S 8 Is 8 • 

i i lu j 



Digitized by Google 



BAROIUCTBIC ANL> UCTEUUOLOOICAL OJJtSEKVATIONii. 



25 



c 

c 



H 
I— I 

Q 

PL. 



a 
I 

s 

s 

t 



I 

Jl 



3 

i 



i 1 I i i I i : i 1 i n 
I i i i i J i M • ' j : 

: • - : : 



lis i|5 



I i 



Mlinii 



: : : 




i 




1 11 M 








ii 


1 i| i 


iiin 




jiijj 



•*aJi>J 



iMMiin in uirm 



If ' 

s 



iiMMniiiininii lii ii 
miiiinnmniunnL 



iiTT 
1 1 1 1 



Tm 



: : 
: : 



iiii 



s s s a k k U 

i 5 ? S K 3 



i 

r 




'Mill 


i 


! 

i 



: : 



i i i i i I lii-iiii Ti I i i : i i i i i i i i i i i i I 



MnnHMnnuHn 



BeieesiSEiasssBBiiiiaiaaaBiaaaaaiaaaa 



i 



K ts S II t • i) a S n " - 

-I I 

1" 



1 



riTi r n 



J 



3 5 



llllliililflilliill 



Digitized by Google 



86 



BAMMETUC iSD 1IETEOBOI.0010A1. OBSBBTATIOSa. 



I 
I 



li 

II 



I 

























• •■•*•«* 




i 


1 1 j : : : 




li 






''*•••■•* 




M i i 


; : i : : : : 

: g s : : : : 
: ? ? ! t 

e — ^ =i c e -3 




9 • 7* 


err • 


• * * " T C V ; 

CT^O — — — - O 


o e 




. . : : s e : 
; 1 : a ■ : 

Q e o * — e 



•7* Cf ^ ^ 



j! 



9 » m i i * ^- * * 1^- )r r r X » » X r X icKxxKSKT! 



» » >: 



c a c f I* I- (- "- — — 



3 U S 5 9 



^ I ■nin'l >i«l - - i -■ - ■■ .-. * 





■j..iti ^ : 








: : : : 

• • * 








::::::::::: 







'irfWdiunNI JO laqtniiiij ^ ei jj g g g e< ^ ci V ^ ^ v i> ^ ^ 



i 

a 



I 



• I : 



: a s : : 



d e e e « 





: 5 r : 1 


•••JJJJJJ 









■ K a c 



f ■ 



eESSfiEEBsee 



^ e. & & a. & 



d d « e e a • 



X » a — — — 



sssssasssssssssssaaaasssaasssaassasaa 



II I iiiti 



a s 

I I 



Digitized by Google 



BAROMETRIC AKD METEOROLOGICAL OBSERVATIONS. 



27 




nTTm. 

iiiisiil 

i M U 1 ' 1 1 i 1 I 1 1 



iiijjjjjJJjjJjJiiijJjJJJjjjJjj 




5 ? 5 5 S 1. » * 



r: u » r; !s ?i s 15 s 8 2 !■ r .t 3 s s s s s s a r s a 



?. S 5 s s 5 s 



s a s s 



a S 
?8 



lilEiliT OJ iiili i niiiiiiliniiiiiiii 



-,.ri i..t<in V 5 5 s! ?i ?j s ?! ? 5 5 ?! ?. 5 ifl S ?. ?! ?S ? ? ?■ ?>. ?. ?! r; 8 ? 



= r 

?! »: 



8 



■ja^ooJvq JO 




i : : i i i I ! i M I ; ; i i ; i i i I • • i = i i : i i N i ; ; M 
; M i M i I i i i i i i i i = i i ii« 11 i i n i M M I M ! 

E E S S £ i e E E g 8 a 8 i I i e s e S ^ e 6 i t S i I i I ■ ■ ' i H ■ i 
aE.caad«p.^<ad^aae.a.««--~^eud.a..iai.a"«"*n,»4 



.6 8- 

3 ^ g 

— a J; 



I 



I SI 



j I j I t I 



I 



Digitized by Google 



2« 



RAROMKTRir A2fl> MKTROBOLOGICAh OKMBBVATIOirH. 



1 



«> 

§ 

•s 
a 
o 

a 

Q 



i 



Is 



■ « 6 'r"8 E « ^ 



i 

i 



k k ■ H ■ H 



9 :«9«S»eSIII 



a I 



r -c s 

« • 01 



1.1 



g 8 

= ■ k k 

t •: I S 

e ! 



: I 



5 S i Ji 

6 a V u 

— — e e o 



I 8 B e s e 



88 



• •t98SIB ;8«8899SS9S«9 



99R8S8S :S«8R«««8e«88 



'8ieSSi:f!888S88BS88888&a8ef!;CB88<8«8«888S 



|SSSSliS§Sg8S£iiSiiEilfililS2liiSigi9siSill 

8 8 8' a B 8 «' It 8' 8 B |j li 8' a li li « 8 li a 8* li i 8' ii 8 i 8' itf li 8' 8' 8 al 8 



iiiSliiilliMi 



I 



Hit 
mmiiiiiiii 



i S ■ 
r> r> S • • 



ssiiiiiiiiigiiiiiiisii 



•:Ef::::=:}j|:jjeiie:: 



4 

i 



.8888888888888888" 

la' I 



i 
I 

8 

1 

8 

I 



8 ^ s ^ a 

ill il 



i 3 



I 



9 
s 

1 



I 

■ 



i 



Digitized by Google 



■AIHWRTSIC AH1> SIBTSOBOLnoiC.U. OBSKRVATIONg.* 



2» 



i 
I 



» 1 f ^ 

inii 

I -'ill 

lllll 



J 



I 

a 

2 



J 

1 

£ 

§ 

I 



lUii 

-C X tt t i 



• ■ 

• i • • 

• •' • » 



ili 



fi 
ii* 



IS 
o 

9 

a 



Q 

I 



«l 0 «n « 



n n e e • • 



1 



■9 i 

^ i 

a_ 



i £ £ 

'1^ f. X 



' ______ . — . — - ^ 



«'^« « • • k • 

jv: I i«c 1 ; 

• * fa*** 



i i 



t I 



las 



;j a H ?i 9 s ;3 9 9 3 3° ? ? ^' ? ? ? r. s " si 3 s ?; ? s s s 3c s ^ s 




I I 8 6 £ 8 H E a E E E 



& & 

W «0 t 



• • • • * 



iiei't^ieiieeiiiiaeiisieEi 



1 ii 



sssasssssss8sa«aas««aias88ff 



i 



I 



J 



I I I 



I 



f 



Digitized by Google 



BO 



BABOMETUC ADD METEOBOLOOICAL <»8XBVATIOKS. 



I* 



I i 



•2 

B 
•J 

e 
o 
O 

I 

Q 

» 
0« 



i 



k '3 ■ 

I" 



i 



a a 
e s 



X CI C 



1 



'miv *sttieii»ttftjtgittiit8tss«a«««s««t«a3aa«ci« 



V & a 



3ititiiRa«titsBft&i«iiiriai«8s«iaBtBitaii*i»xf! 



I h -li. |8. 8 8 S § I i I 5 8 5 5 ? i 5* sis i IJ! I S I § g S I 5 8 * S s fe 5 s 



J 



efiiBflesfiesesegsfiEEEeeeseEssE 



a c = s = £ B 



= r c s 



J 



•sasssassss 



I 



t I 

: 



s z s « 



i I j j j i i j I i i i I 



Digitized by Google 



91 



1 



c 



X 
»— < 



I 



: : : : 



if 

o o «■ a 2 



I 



i 



: : 
I I 

o s ? « ^ " 





■q|l«.| 


• s s s s 


9 !) 


lli 




•sees 




-wi«iaiMaMiii p«4 wu V 


• S £ S & 




i 




1 1 i : 


IT 
• ■ 


?i 




0 i ^ £ 
^ ? 3 3 


it 



■uwinuiiil 10 ui|<uii.v ^ ^ ^ ^ ^ ^ 

ITlTl = 



m 



: 
: 

e s B a ■ ■ 

A & A A d 4 



I 



I 



sis 

A. a. a 

! J I 



Digitized by Google 



APPENDIX D. 



REUAUKS UPON CONSTRUCTION OF THE HAP& 

The plnii of cont^tnii^tioK of these M);i|i» is. in some resi><Tr>». now. It however embraces a 
8y»tcin of topography ut ouo tiuio adopted in France, in which the light ia supposed to fall at 
an obUqae angle vpoD the objects represented; illaminating certain portionfl, and leaving others 
in shade 

A diaadvautago of that system, in copper and steel engraving, waa, that it afforded uo relief 
to the light sides of the mountains or ravines, which, in manj cases, therefore conld not be dis* 

tinguished from t' o surrouiidiii^ phiiii. 

In lithographed maps, printed in black and white, npon tinted paper, this objection could, 
in a measure, be obviated. 

Mr. Eglolfstoin, the topographer to the expedition, conceived the idea — while sketching the 
naked mountains, barren plains, nncl immen8e gorpes that characterized some portion of the 
region explored — of endeavoring to give to his niaj) the appearance of a small plaster model 
of the conntry, with the light falling upon it at n particular angle. Such a model of a bare 
and rocky region wouM .stnmirly rcM inliIi- nature. Portions of the mountain nidos luul of the 
edges of the ravines would appear in brilliant light, others in deep shade. Level plateaus 
and valleys woold have a nnifbrm tint; the lif^tness or darlmess of which would depend npon 
their elevation or ilc]uc-;si(iii. Mr. E;rIiilTntrin ilevi^icil the pliin of pruducing the iliflVrcnt liiif.s 
by means of fine parallel lines, drawn upon the plate witli ii ruling machine; each part of tho 
raled portion being brooght to the requisite shade by exposing it a longer or shorter time to 
the action of m id. The maps were en^'raveil by him in accordance with this plan. The topo- 
graphy was constructed from the field-notes directly upon the plates. The latter were of steel; 
it being feared that copper would not be hard enough to give awfioient nnmber of impressions 
of the more delicate tints. The topography >va8 first delineated; the lettering was then put 
on; iiii'l afterwards the plates were mled. 

A glance at the result will show how far tho experiment lias t-ucceedeil. There are defects 
fMkHly to be perceived, and further expcriem*e will doubtless suggest many improvements, but 
I think it will be generiilly adniitteil tlcit, fur niMps i«f .«u< li a eliariicfer uf enunfry, and upon 
mch a scale, this stylo — which is bclie'vcd to be new, su far u regards the upplicuitou of the 
rnled tints — is, in beauty and effiBCtivenesa, much superior to the old. It poaaesses the power, 
which the other does not. of exhiliiting the conipHrafivc ahitudi s of plutciu^* of ililTcri-nt ele- 
vations. This is particularly apparent in map No. 2. Tho alluvial liuids along the Colorado 
and Flax rivers, being designated by a darker tint, are distinctly defined, as well as the bound- 
aries Blid extent of tho me?a,s tliat limit tliem. The loftier table-lands, by their lighter ap- 
pearance, may also be distinguished from lower levels. In the old style these effects could nut 
be produced. 

This method of representing to{>ography is less conventional than the other, and truer to 
nature. It is an approximation to u bird's eye view, anrl in intelligible to every eye. 

Another advantage of the system is its economy. Nearly one-half of the most expensive 
part of map engraving — the harhnreg upon the moimtain sides — ia dispensed with, and the ad- 
ditional work, the ruling, is attended with little cost. 
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